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UNION GAS & ELECTRIC CO., CINCINNATI 


Feeder Reactors ‘Bus Reactors 5 


GENERATORS 


Re-orders Metropolitan Reactance Coils 
for Feeder Circuits 


This diagram shows how Metropolitan Metropolitan reactors are used by the 


reactors protect the generators and big Edison Companies in New York, 
feeders at the West End Station of the Boston, Chicago, Detroit, Brooklyn 
, ) ) 7 ) 


Union Gas & Electric Co., Cincinnati ' 
Ohio ' etc. Also they are standard equipment 


not only in the central station but in the 


This company first used this type of almeerial Ciel os well. 


protection for generators with the re- 
sult that Metropolitan reactors were If you desire data on your own plant, 
specified for feeder protection. write us today. 


Partial List of Metropolitan Reactor Installations 


Edison Elec. Illuminating Co., Brooklyn Hydro Electric Power Commission, Ontario United Electric Light & Power Co., Springfield 
‘algary Municipal Electric Co Interborough Rapid Transit Co., N. Y. City Union Gas & Electric Co., St. Louis 

anadian Niagara Falls Power Co. Joyce Gridland Railroad Co U. S. Explosives Plant, Nitro 

ataluna Power Co. Municipal Gas & Electric Co., Albany : . — a 

: . . ; Utica Gas & Electric Co. 

ohoes Light & Power Corp Potomac Electric Co. Victoria Falls & Tr IP.¢ 

ommonwealth Edison Co., Chicago Public Works Department, New Zealand eae Eee ae Seer ny as News 
‘onsolidated Gas & Electric Co., Cincinnati Public Service Electric Co. of New York Warren & Co, 

yvayton Power & Light Co. Shawinigan Hydro Elec. Power Co Youngstown Sheet & Tube Co. 

East Hampton Gas Co Tennessee Power Co New York Edison Company 

Edison Electric Illuminating Co., Boston Toledo R. R « Light Co, N. Y.N5H@&€8R RO 

Edison Illuminating Co., Detroit Toronto Power Co fo : 5 . . 
El Paso Power & Railroad Co. Turners Falls Power Co. N. Y. & Queens Elec. Light & Power Co. 
French General Electric Co. United Electrie Light & Power Co., N. Y. City Chicago, Lake Shore & South Bend R. R. 


Metropolitan Device Corporation 
1250 Atlantic Avenue, Brooklyn, N. Y. 
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Men Who Create 


GeAANY men “build better than 
they know.” Comparatively 
few who do great work along 
pioneering lines realize or 
even dream in the beginning what results 
may come. 
accomplishment, has significance only in 
relation to the problem of the moment. 
Thus those who have a practical vision of 
the future and how to build for that 
future stand out strongly in contrast with 
their fellow men. The advance of society 
and industry is measured by the sum total! 
of the contributions of all, but this ad- 
vance is both accelerated and directed by 
those who through technical ability or 
through genius for leadership work with 
the fundamental idea of building for the 
future. And those who through the exer- 
cise of rare creative genius or through 
perseverance in investigation and infinite 
patience make possible entirely new 
achievements rightly rank first. How- 
ever much others may add, their contri- 
bution alone is indispensable. 





The electrical industry and the electri- 
cal art provide the most outstanding ex- 
ample of the results obtained through the 
combination of inventive genius and 
sound business development. The early 
engineers had a real vision of what their 
work might accomplish, though their 
vision fell far short of the realization. 
Others who came into the industry and 
associated themselves with the engineers 


To most men each act, each. 


to help build upon their technical achieve- 
ments have shown marvelous courage and 
foresight in their work. There has thus 
come to be a class of men whom the elec- 
trical industry recognizes as primarily 
responsible for its present success and 
future opportunities. Their records 
stand as encouragement and inspiration 
to others already in the industry and to 
the younger generation as it grows into 
its own responsibilities. 


It is for this reason that the ELECTRI- 
CAL WorLD for the past three years has 
published photographs of such men ac- 
companied by short appreciations of their 
individual contributions to the industry. 
Some have been overmodest and have re- 
fused the use of their portraits, but the 
long list presented, with more to come 
from time to time, will form a fitting 
tribute to the genius and ability which 
have been responsible for the upbuilding 
of the electrical art and industry in 
America. Believing that it will be an 
enterprise well worth while, and indeed 
in response to numerous requests, the 
ELECTRICAL WORLD plans to publish as a 
book this series of personal photographs 
and appreciations. Such a collection will 
undoubtedly find a welcome as a per- 
manent record of the relation of the 
men who create and build to the indus- 
try which their vision and their labor 
has called into being. 














Sidney 


Borden 


Paine 


A pioneer and foremost 
authority in the applica- 
tion of electricity to the 
textile industry. 


oe thirty years Sidney B. Paine, 
manager of the mill-power de- 
partment of the General Electric 
Company, has rendered distinguished 
service as a liaison officer between 
the electrical and the textile manu- 
facturing industries. As a boy in 
Fall River, Mass., he grew up in 
the atmosphere of cotton-mill activi- 
ties, and after a comparatively 
short term of service in Edison 
central-station development in New 
England the opportunity came to 
undertake the pioneer cotton-mill 
electrification of the world at the 
Columbia Mills Company plant in 
Columbia, S. C. The motors (poly- 
phase induction type) went into 
service in 1894 in 65-hp. units and 
are still in operation. Upward of 
1,500,000 hp. in motors is today at 
work in the textile industry, and the 
adoption of electric drive has be- 
come a foregone conclusion in every 
new installation, while the electri- 


fication of old plants is proceeding 
very fast. 

Mr. Paine was born in 1856 and 
was educated at the Brooklyn Poly- 
technic Institute and abroad. His 
¢arlier work in the electrical indus- 
try was in association with W. H. 
Francis, another Edison pioneer, in 
introducing Edison central-station 
equipment and service into New 
England. When the General Elec- 
tric Company and the Thomson- 
Houston Electric Company joined 
hands, Mr. Paine was appointed man- 
ager of the power and mining de- 
partment, with headquarters at 
Boston, and in 1903, in recognition 
of his vision of electrical possibili- 
ties in the textile industry, he was 
made manager of the mill-power de- 
partment. 

At all times Mr. Paine has worked 
in close contact with the designing 
engineers at the factory, and many 
of his ideas have been embodied in 


the equipment which has been de- 
veloped to meet the expanding needs 
of the great textile industry, the 
four-frame drive of spinning ma- 
chinery being conspicuous among 
these. Mr. Paine’s knowledge of the 
textile industry includes a _ pro- 
found understanding of the service 
requirements of its branches from 
the standpoint of electrical engineer- 
ing, and he has constantly striven 
to convince mill owners and op- 
erators of the wisdom of installing 
motors of adequate rating in rela- 
tion to prospective future develop- 
ments in character of product, 
volume of output and arrangement 
of manufacturing processes. He has 
made several trips to investigate 
the textile industry in Europe. In 
his analytic power, constructive un- 
derstanding of industry needs and 
sales ability he stands among the 
foremost authorities in the world of 
textile power application. 
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Human 
Relations 


O GROWTH in the size of central-station systems, 

no increase in the complexity of operations or in 
the organizations of personnel, can affect the human- 
ness of human relations. Customers will continue to 
be men and women, employees will be no less indi- 
viduals, and both will go on until the end regarding the 
chief executive of the utility company as a neighbor 
or a stranger who is frank, fair and friendly or other- 
wise, as the case may be. It is a capital idea, therefore, 
to pause during this week of the holidays to think about 
these things. Christmas carries an inspiration toward 
good will to men; New Year’s Day prompts us all 
toward introspection and a candid scrutiny of our 
affairs. Let it be asked, therefore, what are the funda- 
mental concerns of the utility executive, the manufac- 
turer, the jobber, any business man who heads an 
organization? 

The vital elements in any business, after all, are three 
—employees, customers and stockholders—the men and 
women for whom the business is really run. These are 
the chief interests. Policies, traditions, ambitions, 
rules, regulations, personal privileges, all should be sec- 
ondary to the loyal, helpful service of these three 
groups. Presidents, general managers, department 
heads, all executives are merely skilled men employed 
and authorized to carry forward these great personal 
interests in behalf of the many who intrust this busi- 
ness to their direction. They expect good stewardship 
and are entitled to it, freely given. It is a wise exec- 
utive who sees this all clearly and keeps the thought 
of it ever forward in his mind. He inevitably profits 
in three very practical ways. His employees are more 
contented and therefore more efficient. His customers 
are more appreciative and therefore easier to sell to 
and to serve. His stockholders are more interested, 
more satisfied and therefore more responsive to new 
needs for capital. Good stewardship adds immeasur- 
ably to the possibilities for achievement and to the joy 
of living. 





The Christmas Tree 
at the White House 


N ELECTRICALLY lighted outdoor tree has this 
4 XL year become a feature of the Christmas celebra- 
tion at the White House. Middlebury College cut a 
great tree and presented it to President Coolidge as 
a gift from his native state. It was installed in the 
“White Lot” and decorated with many electric lights. 
Appropriate ceremonies were held on Christmas Eve, 
with carols by children and music by the Marine Band. 
The President turned on the lights. The growing popu- 
larity of the electrically lighted outdoor tree as a mod- 
ern symbol of the Christmas festival thus receives new 


impetus that will carry to the farthest parts of the 
country. 

This tree at the White House, with its national sig- 
nificance, comes as the indirect outgrowth of the 
original “tree of light,” with its attendant ceremonies, 
that first marked the Christmas services in Madison 
Square, New York City, several years ago. The idea 
has since spread across the country. The suggestion 
for the White House tree originated with the Society 
for Electrical Development and was carried through by 
the co-operation of a number of electrical men in 
Washington. 

The electrical industry may well feel pride in the part 
that it is playing—through the use of electric light and 
radio—in this new expression of the spirit of Christ- 
mas. It deserves the most enthusiastic support from 
electrical men and women in every city in order that 
some day the electrically lighted tree may come to stand 
before the world as the symbol of symbols of Christmas 
and all it means to young and old. 





Corporate Interference 
with Freedom of Teaching 


OME members of the American Association of Uni- 

versity Professors appear to be alarmed over the 
real or supposed interference of industrial and financial 
corporations with the freedom of teaching. Influence, 
mostly in the form of suggestions, they claim, has been 
brought to bear on them in the teaching of economics, 
in courses on corporations and finance, public utility 
courses, public speaking and composition, and even in 
purely technical subjects involving machinery or chemi- 
cal process. Why a university instructor, even one most 
imbued with the idea of academic freedom, should want 
a Chinese wall between himself and the practical side 
of the subject he is teaching is not quite understandable. 
Certainly, a corporation or industry interested in any 
policy has a right to keep teachers informed on the 
reasons for that policy and, through representatives, 
literature, apparatus, or in some other way, to mani- 
fest an interest in the education of young men some of 
whom it expects to employ. 

The ELECTRICAL WORLD has little sympathy with the 
oversensitive teacher who sees in an innocent suggestion 
a big stick, even though it is possible that some over- 
zealous representative of industry has at times not 
exercised much discretion in dealing with departments 
of applied science in our universities. Speaking of the 
big groups in our own industry, it is hard to imagine any 
attempt at coercion, for the simple reason that we need 
broad-minded men who can think independently and 
reach logical conclusions. The leaders in the electrical 
industry, if given their choice, are not likely to choose 
passive young men “stuffed” with information and 
policies, but independent young men trained to get all 
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the facts in a given case and who can analyze them care- 
fully, draw impartial conclusions and adopt a logical 
course of action. Effort toward that end is a scholastic 
contribution and not interference. 


Publishing Operating Results 
Stimulates Economy 


F OPERATING records of electrical generating 

stations could be published each year in such form 
as to give a real indication of station performance, there 
is reason to believe that operating economies would 
result from the spirit of rivalry that would be en- 
gendered by the published figures. In this country no 
really informative data are published on station opera- 
tion, nor, as a matter of fact, is there much privately 
circulated, and the tables showing the performance of 
stations here and there that appear spasmodically are 
usually not of sufficient thoroughness to give the in- 
formation necessary for exact comparison. As a gen- 
eral thing some important data are lacking and costs 
may well be questioned as to their general application. 

The greatest drawback to the publication of station 
production data is removed when direct costs are elimi- 
nated. Costs are not essential to performance com- 
parisons on a thermal basis, and it would seem feasible 
to draw up a standard form of data sheet by the use of 
which the desired results could be obtained. The N. E. 
L. A., the A. I. E. E. or the A. S. M. E. could do much 
in formulating a co-operative solution to this problem, 
for the material thus obtained would undoubtedly be of 
great benefit to the industry. 


Only Unbalanced Circuits Introduce 
Appreciable Reactive Metering Errors 


ITH the very large kilowatt-hour outputs of mod- 

ern electrical systems, metering accuracy becomes 
of great economic importance. The money involved as 
a result of errors in metering is so large that adherence 
to an accuracy of at least one-half of 1 per cent is 
warranted on large kilowatt-hour meters, and for- 
tunately the development of this type of meter has kept 
pace with the economic demands in the art of measure- 
ment. For energy measurements on any scale, meters 
of simplicity, reliability and accuracy are available for 
service. 

But in that class of measurement involving “invest- 
ment metering” it has been stated that there is not 
the same degree of development or of precision in 
measurement and that meters nearly all measure ap- 
proximate values only and are subject to errors when 
the voltage or power factor varies or the circuit becomes 
unbalanced. Questions and statements of this character 
are to be expected, because this class of metering is of 
comparatively recent origin and requires the applica- 
tion of more complex electrical principles to insure 
accurate results. The motor or energy principle must 
give way to the capacity or wattless principle in many 
cases, and the available mechanisms become complicated 
and expensive. 

Particularly in reactive metering does this condition 
hold true, and those confronted with this phase of 
metering problem will be very much interested in the 
article in this issue by Prof. A. E. Knowlton of Yale 
University, who is also electrical engineer of the Public 
Utilities Commission of Connecticut and who brings to 
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his study a great deal of experience with metering 
practice. This article analyzes thoroughly the theo- 
retical and practical limitations of the art and defines 
the degree of accuracy to be expected under different 
conditions of operation. The study shows that errors 
are introduced by unbalanced circuit conditions with 
all cross-connected metering schemes applied to usual 
types of meters and that inherently these errors cannot 
be eliminated except by a redesign of meters so as to 
bring the potential flux in phase with the potential. 

On the other hand, the error introduced by unbal- 
ance favors the consumer, is small in magnitude and 
occurs only in those few commercial installations where 
unbalanced conditions prevail. And it is encouraging 
to note that the degree of accuracy required in this 
type of measurement, which seeks to measure values 
proportional to investment, is fulfilled in the general 
case, so that an understanding of the points indicated 
in the article should serve to help meter engineers 
adapt their meters to the special conditions that are 
encountered. 


Short Cuts in Rural Rates 
Are Based on Error 


ENTRAL-STATION men in several localities in 

the United States are courting future trouble in the 
formation of their rural-service rates through a failure 
to recognize the fact that there is not enough informa- 
tion available on the character of the business, nor is 
the business itself well enough developed, to allow the 
formation of a new “class of business” rate. Because 
the present state of the business points to the con- 
clusion that it will be a new class and that allowances 
must be made for new conditions to be met, some are 
apparently jumping to the conclusion that existing con- 
ditions are final and are attempting to solve the rate 
question by short-cut methods. 

It is important to differentiate between the “rural 
charge” as used in any of the present forms of rural- 
service rules and a “fixed charge” in the sense that the 
term is used in other rate schedules—power, for ex- 
ample—where there is some degree of stabilization 
in costs of service. In the Wisconsin rural-rate develop- 
ment it was recognized that the problem was largely 
made up of unknowns. Certain class rates established 
under commission rule and therefore legally adequate 
were available as a starting point. As a measure to be 
used until the problem is better understood an “excess 
charge” under the name of “rural charge” was added 
to the urban rates. The committee of the Wisconsin 
Utilities Association and the commission recognized the 
temporary nature of the rules and carefully tried to 
bring into the method of computation all the factors 
covering costs and revenue. It then provided for yearly 
adjustments under which the excess charge can be 
wiped out and the farm consumer put on the same basis 
as his urban neighbor if his energy use justifies the 
change. From this it can be seen that the rural charge 
in Wisconsin is purely an excess-cost charge and not 
what is implied in the ordinary use of the term “fixed 
charge.” In the final development of the business the 
charge now used may not have any relation whatever 
to the fixed charge that the business will justify. On 
the other hand, it may be the final answer. Until the 
answer is known the customer is in position to receive 
whatever advantage his increase in business justifies 
and wipe out the excess cost if he can. 
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Almost every other effort to simplify the computation 
of rates has been based on the assumption that the 
present condition is a permanent one. The fact that 
the method used in Wisconsin has been to take an 
established rate and add an excess charge to it, which 
can be wiped out by increases in the use of energy, 
is forgotten, and the resulting short cuts tend to estab- 
lish the excess charges on present conditions with no 
opportunity for adjustments as these developments 
occur. 

Committees working on the subject should travel 
slowly and leave methods of adjustment that will keep 
the rates on a par with growth, be it much or little. 
In this connection it will be interesting to watch the 
rural electrification research work in Minnesota. Here 
the rates are based on a fixed charge covering all items 
of investment, maintenance and operation so far as the 
utility makes the investment. Energy charges are made 
at a low rate, and the average rate becomes what the 
customer’s use of energy makes it. While computations 
like these or like those employed in the Wisconsin 
method may be cumbersome, they have the merit of 
showing up the conditions as they are and leave no 
chance for self-deception. They donot encourage slip- 
shod guesswork or the building of poor and improper 
rate schedules, such as have already characterized some 
rural-line developments, to be a bugbear to the industry 
in the future. 





Arizona Still Spikes 
Colorado River Projects 


HE sovereign state of Arizona has become ambi- 

tious. Not that ambition is unpraiseworthy; but 
Arizona is animated by the kind of ambition that 
Wolsey charged Cromwell to fling away and for which 
Brutus slew Czesar—an ambition which upon analysis 
proves to be covetousness. The Colorado River is rich 
in potential water power, and by the gift of nature 
some of the finest water-power sites are in the canyons 
of Arizona. Hence Arizona, with an eye single to 
her own advantage, seeks to exact tribute on all Colo- 
rado River power developments within her borders. 
That is the reason why she refuses to sign the seven- 
state treaty proposed by Herbert Hoover and ratified 
by all the other states through which the Colorado 
and its tributaries flow. 

State development of water power by Arizona as 
suggested by her Governor is merely a gesture. Any 
one development would cost more millions than Arizona 
can raise, and where Arizona expects to get the 
money her Governor does not say; nor does he say 
where she expects to sell the electricity, granted it is 
ever generated. Nor does it reflect any credit on com- 
mission regulation to have Governor Hunt intimate that 
the entire cost of development be saddled on the users 
of power, when flood control and irrigation are such im- 
portant features. Covetousness, however, cannot pre- 
vail, although it will serve to delay development in the 
lower states of the Colorado Valley. Had private enter- 
prise, under the law, been permitted to carry out its 
plans, work on at least two major developments would 
now be under way, even though it might involve $150,- 
000,000. Since political interference, however, has 
asserted itself, another decade will probably pass before 
the canyons of Arizona echo and re-echo the sound of 
the air drill and explosives. 
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Capacity Factor Is a Measure of 
Utilization of Capital 


HE analyses of turbo-generator service records 

which have been presented by the prime movers 
committee. of the National Electric Light Association 
in recent years, and which it is hoped will be continued 
in the future reports, are very enlightening regarding 
the extent of useful service obtained from different 
installations in this country, but more important still 
is the use a company can make of its own equipment, 
since a unit may be operated at less than its rated load 
or may be held off the line entirely for a considerable 
period of each year at certain times during the day. 
According to some records which have been made of 
capacity factor (that is, the ratio of actual kilowatt- 
hours developed by each unit to the total that could be 
developed if the unit were in operation all the while), 
it is only 30 to 40 per cent on the average. This indi- 
cates a relatively small use of capital investment. Of 
course, the capacity factor is influenced by the load 
factor of the plant and by the amount of reserve capac- 
ity carried for emergencies, but it is also dependent to 
a great extent upon obsolescence of equipment. In 
fact, out of 268 units observed in this country only five 
are seventeen years old, all of the others having re- 
placed older units because they were more modern and 
more economical. 

When it is considered how much turbo-generators 
with condensers and auxiliaries cost, most companies 
will not have to be told how important it is to have 
records of the extent to which this investment is being 
used. Some companies are already keeping them as a 
guide to operation, and blank records which the N. E. 
L. A. prime movers committee has sent to various 
companies for filling in should stimulate more extensive 
compilation of these data. It is to be hoped that every 
company will co-operate with the committee in this 
laudable undertaking. Such a record is not difficult 
to keep where kilowatt-hour meters are connected with 
each generator. The yearly or monthly kilowatt-hour 
output of each machine can be divided by the energy 
which it could develop if operated continuously at full 
load throughout the entire period. Many such records 
are kept, but unfortunately some of them are not in- 
terpreted. When they are the chief engineer will be 
in a better position to ascertain why the units are not 
being used to a fuller degree. If they are being held 
off the line because they are obsolete and uneconomical, 
it may pay to ascertain whether they can be disposed 
of at a desirable price before they lose all save junk 
value. In some cases, however, it may be that their 
availability for emergencies is worth more than the 
price which could be obtained for them. Sometimes it 
is even possible to modify them, to adapt them to new 
operating conditions. If obsolescence is not the cause 
of their low capacity factor, this is probably due to the 
low load factor of the station. In this case it is a 
problem either for the commercial department to im- 
prove the load or for the engineering department to 
divide the load differently so that maximum capital 
utilization consistent with reliable service can be ob- 
tained. 

In any event, a greater consideration of the use 
factor of expensive equipment like turbo-generators is 
advisable, and easily kept records will serve as a very 
excellent guide for increasing the utilization of the 
capital represented. 





Amsteg Station 
Supplies 
Gotthard 


Railway 


URING the summer 


the Amsteg station 
supplies energy for the 
railway while the Ritom 
station on the Italian side 
lies idle. In winter the 
Ritom station will be used 
and the Amsteg station 
will be idle. This is an 
example of the diversity to 
be found on two sides of a 
high chain of mountains 
which makes interconnec- 
tion profitable and con- 
venient. Two Pelton water- 
wheels, with a combined 
rating of 13,600 hp., drive 
each of the ten generators 
to be installed in the 
Amsteg station. The head 
is 725 feet and the speed 
of the waterwheels 333 
r.p.m. When not used for 
traction purposes the 
Amsteg station output 
will be used on the lines 
of the Swiss Power Trans- 
mission Company for in- 
dustrial purposes. 
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Tests on Accuracy of Reactive Metering 


The Method of Metering and the Degree of Unbalance of Voltages 
and Currents Enter Into the Question — Analytical 
Study and Experimental Results 


By ARCHER E. KNOWLTON 
Assistant Professor of Electrical Engineering, Yale University 


EACTIVE meter- 
ing has. as- 
sumed its place 
in the field of 

electrical measurements 
only because the previous 
metering of energy did not 
permit the power service to 
be vended at a rate com- 
mensurate with the cost of 
rendering it. Reactive 
metering aims to recover 
in an equitable way for 
the cost of plant capacity 
devoted to a given service as well as for the costs 
associated with generating the kilowatt-hours con- 
sumed. Much progress has been made in convincing 
power users that it is equally appropriate to be charged 
for the power they take from the line and retain and 
for the power they take during one portion of the cycle 
and return during some other portion of the cycle. 
They have derived benefit from the “borrowed” power 
by way of excitation in transformers, induction motors, 
etc., and are persuaded to pay accordingly. 

Loads of abnormal power factor are primarily the 
ones necessitating reactive metering, and not in- 
frequently these loads become unbalanced as to line 
currents or phase voltages or both. It is important, 
therefore, to determine the degree of inaccuracy, if 
any, that may result in the various types of reactive 
metering when conditions of unbalance occur. Some 


clauses. 


HE subject of reactive metering is im- 
portant in connection with the commer- 
cial application of demand and power-factor 
The experimental and theoretical 


analyses of Professor Knowlton as given in 
this article should clearly indicate the possi- 
bilities, limitations and accuracy of present 
methods of reactive metering.—Editors. 





reactive metering schemes 
are seriously in error when 
ordinary unbalance occurs; 
others are of sufficient ac- 
curacy to be commercially 
acceptable even with a 
large degree of unbalance. 
It will be seen from the 
tests and analysis that the 
degree of accuracy is de- 
pendent on the relation be- 
tween the current and volt- 
age unbalance. Unbalance 
is hardly a desirable con- 
dition; it would therefore be viewed as fortunate if any 
error of reactive metering,*and therefore of power 
factor, proved to be in such a direction as to penalize 
the power user who occasioned the unbalance. It would 
also appear to be equitable if the error resulted in an 
apparent power factor better than the actual power 
factor of the customer whose load is of such a nature 
as to neutralize in part the voltage unbalance occasioned 
by the loads of other customers. This will be found 
to be the case with certain of the tests here reported. 
(See the fifteenth to twentieth sets of readings in 
Table II.) 

Another fortunate aspect of the situation is that the 
errors are relatively small with ordinarily existing con- 
ditions of unbalance; also that the errors in the more 
common schemes exist only when both current and 
voltage are unbalanced at the same time. 





TABLE I 





-ERRORS IN METERING REACTIVE COMPONENTS 


(Method (6), potentials interchanged), connections as in Fig. 1 (6) 


——Total Reactive Component 


-— Load Connected Between—~ g s 
A BC AB SM 

Kva. P.F. Kva. P.F. Kva. P.F. & 
Balanced non-inductive............. 100 100 100 100 100 100 300 
{100 100 0 ... 100 100 200 
Two-phase non-inductive............4{ 0 ... 100 100 100 100 200 
{100 100 100 100 0 0 200 
- ; | deg 0 ... 100 100 100 
Single-phase non-inductive.......... 100 100 yc S ..< 
| © o« FS ta 0 ——— 
Balanced inductive................. 100 50 100 50 100 50 150 
100 8650 0 ... 100 50 100 
Two-phaseinductive............... 0 ... 100 50 100 50 100 
100 50 100 50 © ace ee 
ee ee 0 100 50 50 
Single-phase inductive. ............. {100 50 ae 0 0 50 
Dl, ees cee ae 0 0 50 
100 100 100 50 100 100 250 
RE ee a eee te 100 50 100 100 100 100 250 
100 100 100 100 100 50 250 
/ | 100 50 100 50 100 100 200 
WR oes «aca cn cass cuRObera 100 100 100 50 100 50 200 
{100 50 100 100 100 50 200 


—Total Kva— -——Power Factor——, 


a te oe 
a c ce 
vy x y 
Oo oO oO 
. a oe z 5 
we $ & $ = 
-———Indicated——~ E 3 3 E 3 2 E 
True A Cc Total oe § Sn & 5} 
0 0 0 0 0 300 300 0 100 100 0 
0 43.3 —43.3 0 0 200 200 0 100 100 0 
0 0 43.3 43.3 00 200 204 2 100 97.8), —2.2 
eS 25 0 43.3 00 200 204 2 100 91 71d —8.3 
0 43.3 0 43.3 00 100 109 9 100 ee —8.3 
0 0 —43.3 —43.3 00 100 109 9 100 91.71 —8.3 
Avis T eteeen (eae 0 100 100 0 100 100 0 
259.8 129.9 129.9 259.8 0 300 300 0 50 50 0 
173.2 86.6 43.3 129.9 —25 2008164 —i18 50 61 22 
173.2 129.9 86.6 216.5 25 200 238 19 50 42 —16 
173.2 43.3 129.9 173.2 at * aa 200 oe. 50 0 
86.6 86.6 0 86.6 ‘0 100 100 0 50 50 0 
86.6 0 43.3 43.3 —502100 66 —34 50 75.6 51.2 
86.6 43.3 86.6 129.9 50.100 139 39 = 50 35.9 —28.2 
86.6 86.6 43.3 129.9 507265 282 6 94.5 88.7 1 
86.6 0 86.6 86.6 0 94.5 94.5 0 
86.6 43.3 0 43.3 —50265 253 1 94.5 98.7 4.5 
173.2 86.6 129.9 216.5 25 265 295 It 75.6 67.9 —10 
173.2 129.9 43.3 173.2 0 265 265 0 75.6 75.6 0 
173.2 43.3 86.6 129.9 —25 265 238 —10 75.6 83.9 11 
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The subject of reactive metering has been discussed 
to a considerable extent in the ELECTRICAL WORLD and 
elsewhere, and several different schemes are in common 
use. One of the schemes which is not in common use 





































































































































FIG. 1 (A) AND (B)—SPECIAL CONNECTIONS AND THEIR ERRORS 


(a) With this connection an error occurs if both the currents 
and the voltages are unbalanced. (b) A two-element meter with 
connections so as to interchange phases produces errors when 
either currents or voltage are unbalanced. 


FIG. 2—ARTIFICIAL NEUTRAL REQUIRES A SPECIAL METER 

In addition to normal unbalance errors a serious error is intro- 
duced if the neutral is displaced because of differences in the 
three star impedances. 
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avoids the error mentioned by employing a watt-hour 
meter that has been modified in its potential circuit so 
as to bring the potential flux into phase with the poten- 
tial (a power meter is regularly lagged so as to bring 
the potential flux into quadrature with the potential). 


‘ A meter so modified or designed will experience no 


torque when potential and current are in phase (100 
per cent power factor) because there will then be no 
time-phase difference of fluxes in current and potential 
poles of the meter. It will, as it should, indicate zero 
reactive component. With the other extreme of zero 
power factor it will experience torque and register only 
the reactive component. This scheme of reactive meter- 
ing has not come into extensive use largely because the 
other schemes employ standard watt-hour meters with- 
out modification, and this is considered essential, partly 








TABLE II—METER TORQUES 
(Determined from vector diagrams shown in Figs. 8 and[ 9) 


Watt-Hour Meter Reactive Meter 


Element System Voltage Current Torque Voltage Current Torque 
Upper Positive p ba p! b a M pl b a 
Upper Negative fn ‘ba n2b — nb t + 
Lower Positive p ca p! c ao “ pl c ao 

. ’ 
Lower Negative 7 n°‘ca nc eo N nie ae 
Combined Positive aa + 
Combined Negative — 
Resultant Both + oh. 


to simplify meter administration and partly to avoid 
an unfavorable effect on the consumer. This type of 
reactive metering has the additional advantage that it 
is independent of the phase rotation; the reactive meter 
will not register negatively if two of the service leads 
happen to become interchanged. 

This discussion is not intended to apply so much 
to two-phase as to three-phase conditions, but for the 
sake of a measure of completeness in classification one 
common two-phase scheme will be included. 


INDIVIDUAL METHODS OUTLINED 


(a) Two-Phase, Phases Interchanged.—An ordinary 
two-element polyphase watt-hour meter will integrate 
the reactive component if connected with a current coil 
of each element in each phase but with potential im- 
pressed on each element from the other phase than 
that from which the current was taken. If the phase 
voltages are equal and in quadrature, the registration 
is correct for any power factor or for any degree of 
current unbalance between phases. If both currents 
and voltages are unbalanced (or if phase voltages are 
not in quadrature) there will be an error of the same 
sort as will be demonstrated for three-phase schemes. 
The connections are shown in Fig. la. / 

(b) Three-Phase, Two-Element Meter, Phases Inter- 
changed.—This is the three-phase equivalent of the 
above. The two current coils are connected respec- 
tively into two line wires and then the potential coil of 
each element is connected across the two line wires not 
connected to the current coil of that element (Fig. 1b). 

Definite polarities must be observed, and these can 
be verified by test. Each element should run forward 
when the load is known to be inductive. It should be 
noted, however, that the relative polarities of the ele- 
ments will be correct when the service side of one 
potential coil and the load side of the other are con- 
nected to that line wire not connected to either current 
coil. 

This method is correct when voltages and currents 
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are strictly balanced; it is inherently incorrect when 
both are unbalanced and even when only currents or 
only voltages are unbalanced. In this respect it is more 
to be avoided than several of the other “cross-con- 
nected” schemes. The errors may be quite serious even 
with ordinary conditions of unbalance—it even makes a 
difference in registration whether a single-phase load 
comes on in such a way as to have that current pass 
through both or but one of the current elements. To 
show the extent to which this simple but unreliable 
scheme may be in error, the true and apparent reactive 
component, power factor and total kva. have been com- 
puted for several combinations of non-inductive load 
and inductive load (Table I). It is evident that this 
scheme is unreliable to an extent that should materially 
restrict its application. 

(c) Two-Element Meter, Artificial Neutral.— The 
potential coils in this scheme have voltages impressed 
upon them from a star connection built up of the two 
potential coils and a supplementary coil identical with 
them in impedance and power factor. The cross-phase 
connections are shown in Fig. 2. 

The star voltage is only 63.6 when the line voltage 
is 110, and therefore a special watt-hour meter must be 
employed unless the voltage applied to the meters is 
boosted to 110 by auto-transformers or two-coil trans- 
formers. 

This method is subject to the inherent error coming 
from cross-phase connections, but an additional adverse 
factor is the fact that even a slight displacement of 
the neutral arising from slight discrepancies among 
the three star impedances will result in a relatively 
large error in registration. The displacement of the 
neutral may be minimized by using two-coil trans- 
formers and connecting their secondaries in delta for 
application to the meter potential elements. 


USING PHASING TRANSFORMERS 


(d) Two-Element Meter.—Middle taps on two open- 
delta-connected potential transformers will make pos- 
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Line 





FIG. 3—PHASING TRANSFORMER PRODUCES ERROR 


i The use of phasing transformers introduces the same error as 
is inherent in all cross-connected schemes under unbalanced 
conditions. 


sible the application to the watt-hour meter (which is 
to be employed as a reactive meter) of potentials in 
quadrature with those applied to the corresponding ele- 
ments of the power meter. Auto-transformers can be 
employed as in Fig. 3 to bring the voltage to the normal 
rated value for the meter. This method has the same 
inherent error under unbalanced conditions as all the 
other cross-connected schemes. 

To exhibit the degree of this error readings of vari- 
ous types of load were taken in the laboratory. The 
input in watts and volt-amperes was measured by 
single-phase instruments on each of the controlled 
single-phase loads; also by a polyphase wattmeter and 
a polyphase reactive meter connected in the three-phase 
line aceording to the open-delta potential connection of 





FIG. 4 (A) AND (B)—CROSS-CONNECTED REACTIVE METERING SCHEMES ARE NOT ACCURATE. UNDER 
UNBALANCED CONDITIONS 


(a) Vector analysis by resolving an unbalanced three-phase 
System into a balanced three-phase group of positive sequence 
and a single-phase current, after which (b) the single-phase cur- 


rent is resolved into two balanced systems of opposite phase 
sequence, and these are then added to form a single positive 
balanced system. 
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FIGs. 5, 6 AND 7—RESOLUTION OF UNBALANCED THREE-PHASE 
SYSTEM BY PHASE-SEQUENCE METHOD DEVELOPED 
BY FORTESCUE 
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method (d), Fig. 3. The experimentally determined 
error differs slightly from the computed error because 
of slight meter errors and uncompensated losses in 
meters. The artificially imposed voltage unbalance, it 
will be noticed, in certain cases was made to agree in 
direction with what would result from line and winding 
impedances subjected to the unbalanced currents. 

(e) Three-Meter Elements, Delta Connection.—Three 
single-phase meters or a _ three-element, three-phase 
meter may be used in a scheme similar to (b) and at 
the same time materially improve the reliability. Each 
element has applied to it a potential taken from two 
wires and its current from the third. The load side of 
one potential coil should be connected to the line side of 
the next, thus forming a closed delta, in order that the 
relative polarity of the elements shall be correct. Under 
certain conditions (unbalanced load of high power 
factor) one or more of the meters will be inclined to 
rotate backward. The registration of those meters 
will be short, because.the light load compensation will 
work to add to the friction as a disk load instead of 
compensating for that friction. A three-element poly- 
phase meter will obviate that difficulty. The elements 
as a whole will overregister the reactive component to 
an extent that requires the introduction of the multi- 
plier 0.577. After this multiplier has been applied the 
registration will still be in error on unbalanced loads 
because that error is inherent with cross-connected 
schemes. 


PHASE SEQUENCE MUST BE CONSIDERED 


All of the above methods require that phase ‘sequence 


be taken into account in making connections. The 
reason is, of course, that if the meter is to register ‘“‘for- 
ward” instead of “backward” on an inductive load, the 
potential applied to it must lag 90 deg. from that ap- 
plied to the corresponding element of a power meter. 
If the load is of a condensive character, “forward” 
registration would result only in case the applied 
potential is advanced 90 deg. in phase ahead of that 
applied to a power-meter element. In other words, it 
must be decided at the time the connections are made 
whether the load is primarily inductive or condensive, 
and the connections must then be made accordingly. 
It will be seen, shortly that it is this very situation 
which results in the error mentioned as occurring in- 
herently with unbalance of load currents and phase 
voltages. 

In the first place, it is pretty generally recognized 
that the common standard methods of connecting meters 
for the measurement of polyphase power or energy are 
technically correct; in other words, the meter (within 
the limits of its own characteristics) registers the true 
quantity whether the voltages and currents are perfectly 
balanced or materially unbalanced. It is perhaps not 
generally recognized, however, that the cross-connected 


Fig. 5—The assumed unbalanced system. Fig. 6—Resolution of currents 
Fig. 7—Resolution of voltages. Following the current resolution in Fig. 6, the 
construction is as follows: Find the centroids (centers of gravity) E and F of the 
two equilateral triangles constructed on UV as a base. With O as a center draw 
circles through E and F. The positive sequence component of Ja is found as the 
extension of EO and is marked plg. The positive sequence components of Ip 
and I, follow as shown (ply) and pl,). The negative sequence compont 0! Iq 
is found as the extension of FO and is marked nIg. The negative sequence 
components of Ip and J, are symmetrically placed with respect to nJg, but the 
cyclic order is opposite to that of the assumed system of unbalanced currents © 
which they are components. It is readily seen that pJg and Ig combine to #!ve 
the original Jg, and likewise for the components of Jp and I. 
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FIGS. 8 AND 9—-VECTOR ANALYSIS FOR OBTAINING BASIS FOR TABLE II 


Fig. 8—Positive-sequence components of system illustrated inFig. 5 are obtained from Figs. 6 and 7, while in 
Fig. 9 the negative-sequence components are assembled. 


reactive metering schemes are not similarly precise 
under conditions of unbalance. In analyzing this dif- 
ference between power metering and reactive metering 
it is in many respects advantageous to resort to the 
principle that a system of unbalanced three-phase 
quantities can be resolved into two independent balanced 
systems which are of opposite phase sequence. One way 
of visualizing this principle is to assume such an un- 
balanced system of currents, separate them into a 
balanced three-phase group of positive sequence and a 
single-phase current; next resolve the single-phase 
current into two equal systems of balanced currents of 


opposite phase sequence; next add the two resulting 
positive balanced systems to form a single positive 
balanced system. The final result is therefore a posi- 
tive and a negative system, each balanced. This process 
has been carried out in Fig. 4, where each step may be 
distinguished. The same system of currents is dealt 
with by another method of analysis, and the results will 
be seen to be the same. (Fig. 4 A and B.) 

There is a method developed’ by Fortescue (see 
A. I. E. E. Transactions, 1918, page 1,114) which is 
more direct if less obvious, and this is employed in Figs. 
5, 6 and 7 to demonstrate the errors cited. 


TABLE III—EXPERIMENTAL DETERMINATION OF ERRORS IN METHOD (4) 


(Using phasing transformers with connections as in Fig. 3.) 








—_——_———————Single-Phase Loads-— Total Reactive Polyphase Reactive True Apparent 
——— CA ———. ——— AB — BC Total Volt- Volt- Wattmeter Meter Power Power 
Type of Load E a WwW E I Ww E I W Watts Amperes Amperes Reading Reading Factor Factor 
Balanced non-inductive.......... 99.7 3.74 374 107.9 3.85 410 101.1 3.93 395 1,179 1,190 nah 1,192 2 100 100 
{100.0 3.75 374 108.7 0 e 161.0 3.99 Be 769 772 ia 782 —5 100 100 
I'wo-phase non-inductive......... 99.5 3.74 372 108.2 3.85 413 102.5 0 0 785 788 ; 794 40 100 99.9 
100.8 0 0 108.0 3.84 412 101.8 3.95 400 812 817 an 824 —2I 100 100 
wae Sida see ae 0 0 109.8 0 0 369 369 exe 370 13 100 99.9 
Single-phase non-inductive....... { 101.0 0 0 112.7 0 0 108.8 4.20 457 457 457 ee 458 —50 100 99 4ldg 
{ 109.7 0 0 112.0 3.98 442 110.0 0 0 442 446 — 442 40 100 99.6 
Balanced inductive. ...... ce SIGS 2.47 825 t10:9 2.00 166. 196:6 2.94_18 505 953 810 505 811 53.0 52.5 
: 100.0 2.60 144 109.7 0 0 102.5 2.72 143 287 539 456 283 480 53.2 50.8 
I wo-phase inductive............ 100.5 2.62 146 108.6 2.75 159 102.8 0 0 305 562 472 303 482 20.3 Daa 
101.0 0 0 109.3 2.75 162 102.0 2.70 140 302 575 489 303 467 52.4 54.4 
: {100.7 2.63 146 113.4 0 0 111.0 0 0 146 265 221 143 260 55.2 48.1 
Single-phase inductive. ...... . § 100.7 0 0 113.9 0 0 109.8 2.91 160 160 320 277 162 243 50.0 55.5 
| 101.4 0 0 112.5 2.85 169 110.0 0 0 169 321 273 166 261 52.6 53.7 
{100.7 2.63 1.46 113.4 0 0 111.0 0 0 146 265 221 143 260 55.2 48.1 
Single-phase inductive. ...... som $! Bien 0 0 100.3 2.56 138 113.0 0 0 138 257 217 141 252 53.7 48.8 
{ 10.85 0 0 107.4 0 0 99.5 2.65 135 135 264 227 127 253 51.1 44.9 
- {100.2 260 144 109.7 0 0 102.5 2.72 143 287 539 456 283 480 53.2 50.8 
T'wo-phase inductive. ........ > ¥ 062.5 2.67 15¢ 100.4 2:95 “F6 253-6 0 0 345 568 451 345 488 60.8 57.7 
| 109.5 0 0 102.3 2.94 202 100.3 2.66 137 339 568 456 333 460 59.7 58.6 
, O0.3. 3.72: 36%, VS 0 0 108.8 0 0 369 369 eds 370 13 100 99.9 
Single-phase non-inductive. . . 109.0 0 0 108.9 0 0 98.5 3.42 337 337 337 me 333 0 100 100 
109.5 0 0 98.2 3.53 346 110.5 0 0 346 346 Pas 343 0 100 100 
100.0 3.75 374 108.7 0 0 101.1 3.93 395 772 772 waa 782 5 100 100 
Two-phase non-inductive......... 4} 101.4 2.93 297 99.9 3.57 355 100.9 0 0 657 657 Pr 656 0 100 100 
109.0 0 0 101.1 3.59 363 100.5 3.48 350 713 713 pais 717 0 100 100 
Si : c. ica ei etad a ns ‘bial ohe es 279 ‘ 279 12 100 99.9 
ent ee per {igo oO 87.7 3.18 276 1130 (0 0 37% ae 424 75 100 «98.5 
ener ra ewer ay ese ae 0 0 89.5 0 O 1.5 3.82 425 MUS ates ak and kite a cUMiensal eid 
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The next ruling principle is that in the metering 
elements only the positive system of voltages reacts 
with the positive system of currents to produce meter 
torque and only the negative systems react with one 
another; in other words, a negative-sequence current 
component does not react with a positive-sequence volt- 
age component to produce torque in either the watt- 
hour-meter element or in the reactive-volt-ampere-hour- 
meter element. The resultant torque in one of these 
elements is, of course, the algebraic sum of the torque 
produced by the two systems of opposite phase sequence. 
It is the point of this paper to emphasize the fact that 
it is inherent in all of the methods aiming so to connect 
watt-hour meter elements by “cross-phase” taps as to 
integrate reactive-volt-ampere-hours that the reactive 
meter elements register the negative-sequence com- 
ponents in a sense directly opposite to the registration 
of them in the watt-hour meter. If in integrating a 
proper total the watt-hour meter subtracts the negative- 
sequence component power from the positive, then the 
reactive meter will add them to the positive components, 
and vice versa. 

The simple reason for this is that a phase displace- 
ment which takes place in such a direction as to be a 
lead for the positive-sequence system will inherently be 
a lag for the negative-sequence system. In metering 
the reactive component of an inductive load the poten- 
tials applied to the meter will have to lag behind those 
applied to the corresponding element of the power 
meter. This lag is, of course, referred to the original 
system, and this system was conventionally called a 
positive-sequence system. But the unbalance, if any, 
can be attributed to a negative-sequence component and 
what was lag for the positive will be lead for the nega- 
tive. The very meter which was installed to register 
the lagging component will therefore tend to record it 
in the wrong sense. The negative-sequence component, 
incidentally, can be taken as the measure of the un- 
balance. 

Assemble in one diagram (Fig. 8) the positive- 
sequence components of the originally assumed un- 
balanced system of voltages and the corresponding 
positive-sequence current components, from Figs. 6 and 
7 respectively; and assemble in a second diagram (Fig. 
9) the negative-sequence current and voltage com- 
ponents. 

If the voltage p”a and current p’a are applied to the 
upper element of the watt-hour meter, and also if the 
connections of Fig. 3 are employed for the reactive 
meter, then voltage and current for the upper element 
of the reactive meter will be M and p’a respectively; 
for the lower reactive element they will be N and pb, 
respectively. The corresponding negative-sequence com- 
ponents of these quantities will produce total torque in 
the watt-hour meter in the direction opposite to the 
positives; in the reactive meter, however, the negative- 
sequence components of currents and voltages will react 
to produce total torque the same in direction as that 
produced by the positive-sequence components. The 
signs of these torques have been determined from the 
vector diagrams (Figs. 8 and 9) and arranged in Table 
II. The registration of the reactive meter is, there- 
fore, in error to an extent determined by twice the 
magnitude of the torque of the negative-sequence com- 
ponents. ! 

In this case the true power is the algebraic sum (and 
arithmetical difference) of the powers in the two sys- 
tems. The true reactive component should similarly 
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be the algebraic sum of (and arithmetical difference 
between) the reactive components in the two systems, 
but it is registered by the reactive meter as the arith- 
metical sum. The power factor in this case is thus 
made to appear poorer than it really is. 


CONCLUSIONS 


In view of the foregoing analysis and results it 
would seem that the following conclusions are sup- 
ported: 

1. If freedom from error is the only factor to be 
considered, then for loads that will remain well balanced 
as to both currents and voltages any of the methods 
outlined will suffice. 

2. If either currents or voltages are likely to become 
appreciably unbalanced, the mere interchange of poten- 
tials at the reactive meter results in errors too great 
to be tolerated in most instances. Even the errors with 
the other cross-connected schemes may be prohibitive 
for important loads. Any method which obtains the 
desired phase shift of potential flux by adjustment of 
conductance, reactance and condensance in the potential 
circuit of the reactive meter element rather than by 
admixture of line potentials will avoid the error. 

3. If, however, the cost of meters, the cost of meter 
administration and the proficiency of metermen in 
installing, reading and testing meters are to be given 
due consideration along with the accuracy of registra- 
tion, there is a question whether any—except method 
(b)—of the methods outlined can be wholly condemned 
as too inaccurate for use with the majority of loads. 

4. The situation seems to point to the desirability of 
developing a reactive metering scheme which will be 
more generally precise for large and important loads 
than those now commonly employed. 


Coal Handling at Zilwaukee 


Avoidance of Great Investment and Costly Attendance 
Governed the Selection and Arrangement 
of Coal-Handling Equipment 


By H. F. Eppy 
Mechanical Engineer Consumers’ Power Company, 
Jackson, Mich. 
RATHER unusual system for handling coal and 

4 \ ash has been employed by the Consumers’ Power 
Company in its new Zilwaukee steam generating station 
on the Saginaw River. The design was influenced 
chiefly by the desire to handle all coal during the day- 
time, including coal for storage, and by the fact that 
there are large areas on the property to be filled which 
can be utilized for disposal of ashes for several years 
to come. All of the equipment was selected with a 
view to minimizing the amount of labor required and 
to insure reliable continuous operation without great 
investment or skilled operators to run complicated 
machinery. 

Coal is received in drop-bottom cars on an elevated 
track next to the boiler room and is dropped through 
the trestle into a concrete pit, which delivers its con- 
tents to a skip bucket loader that fills automatically. 
This loader elevates the coal 125 ft. in an 80-cu.ft. 
bucket to a hopper, from which coal can be delivered 
either to the overhead bunkers through a coal crusher 
and an automatic scale or to a spout that leads to the 
yard storage system. From the crusher the coal can 
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be delivered to the automatic scale or to the yard stor- 
age spout. The scale is intended to weigh only coal 
that is to be delivered to the coal bunkers so that coal 
intended for yard storage can be crushed and delivered 
to yard storage, or if crushed when received, it can 
be delivered to yard storage without passing through 
the crusher. From the automatic scale coal is deliv- 
ered to a shuttle-belt conveyor set directly over the 
coal bunkers. This belt is mounted on a steel frame, 
which in turn is supported on flanged rollers running 
on rails over the boiler house. The length of the belt 
is about one-half that of the boiler house. The scale, 
which is of the automatic drop type, delivers 1,000 lb. 
per drop, so that in order to give the shuttle belt an 
even feed, an automatic feeder is interposed between 
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the automatic scale and the shuttle belt. This feeder 
consists of a screw conveyor with steep sides but with 
part of the bottom omitted. The belt on the shuttle 
conveyor and the frame supporting it are arranged to 
run both right-hand and left-hand from the center of 
the building, and coal is discharged over one end of the 
belt. While the coal is being discharged, the supporting 
frame moves from one side of the building to the other, 
thus moving the point of discharge of the coal. When 
the end of the frame that was near the end of the 
building reaches a point near the center of the building, 
it is automatically stopped. If it is desired to fill the 
bunkers on the opposite side of the center from that on 
which it was working, the direction of travel for both 
the belt and the frame is reversed and the operation 





LH Skip bucket in 
‘ aumping position 
HY 7 











oO 


4110, 


aS 
Tom 
t 


-Yard chute 
Support 








ISN I 
BL 2s 
EI. 29/ i iy! ig 





1316 


continued as before. If desired, the shuttle belt can be 
set stationary over any point for filling a single bunker. 

There is a coal bunker for each boiler made of steel 
plate tied into the building steel. These are of inverted 
pyramidal forms and are self-cleaning and lined with 
13-in. Gunite on wire mesh. Each bunker has a capac- 
ity of 350 tons, and two outlets are provided for each 
boiler, fitted with 16-in. cast-iron rack-and-pinion gates 
operable from the boiler-room level. 

The stoker spouts are of steel with flared ends, which 
facilitate the mixing of the coal before delivery to the 
stokers and permit the flow of the coal to be seen at 
all times by the boiler-room attendant. The spouts 
are pivoted at the top so that they may be swung out 
through a window in case of fire in the bunkers. The 
equipment is designed to handle 60 tons per hour. 

The various units are electrically interlocked so that in 
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YARD STORAGE AND RECLAIMING FACILITIES 


case of breakdown of any unit, or in case any unit 
should stop, all equipment that feeds coal to the unit 
which is shut down will stop. Sequence starting is pro- 
vided. To start the plant it will be necessary first to 
start the belt on the shuttle, then the feeder, the scale 
and the crusher, if the coal is to be crushed; or, if not, 
to feed the coal through the proper gate in the spout- 
ing system and then to the skip. Stopping the plant is 
performed in the reverse order, and the control is 
so arranged that starting and stopping must be done in 
this order. A car puller is provided for handling the 
loaded and empty cars. 

As previously pointed out, it is intended to handle all 
coal for the plant during the day, arrangements being 
made so that this can be accomplished with only two 
men. These men will spot and open the cars, set the 
shuttle belt and look after the overhead system. Push- 
button control is provided for the skip and overhead 
system and is installed near the track level, but the 
system can be stopped from the upper level if desired. 

Coal is distributed to storage by means of a yard 
scraper equipped with a #-yd. crescent-type bucket. 
This yard provides storage for 35,000 tons piled 12 ft. 
deep. The yard scraper is also used for reclaiming 
coal, the reclaimed fuel being delivered to the same pit 
that receives the coal from the cars. The storage sys- 
tem will be operated by the same crew that handles 
the cars. 

At present four 930-hp. boilers equipped with under- 
feed stokers and designed to operate at 540 per cent of 
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rating are installed. When operating at this rating 
these boilers will require approximately 400 tons of 
coal per day. When four additional boilers are installed 
an automatic car dumper and a double skip with neces- 
sary crushers and weighing equipment may be provided. 
The future skips and their auxiliary equipment may 
feed a shuttle belt, and the present and future skips 
may be interconnected by a reversible belt conveyor. 
When the future units are installed the present skip 
may be used only for handling storage coal. 

Clinker crushers are provided under each stoker 
which will break the clinkers down to about 2 in. The 
ash pits are made of steel frames attached to the steel 
girders supporting the stokers. The space between the 
frames is filled with concrete applied with a cement 
gun, and the entire inside surface of the ash pits is 
lined with a mixture of ground firebrick and refractory 
cement applied with a cement gun. The concrete in- 
closure is reinforced with steel bars and wire mesh, 
and the firebrick lining is held in place by wires set 
in the concrete walls. Provision for expansion and 
contraction of the firebrick lining is provided by leaving 
about 4 in. space at each end of the long walls. The 
bottom of the pits is formed by heavy cast-iron gates 
hinged across the pits and arranged so that they can 
be dropped by operating a large handwheel on one 
side. Slots in these gates allow air to pass up into 
the ash pits. 

To simplify the ash disposal problem a semi-circular 
concrete flume 3 ft. wide is provided under each row 
of ash pits and water forced through it when ashes 
are being dumped. Under these conditions the water 
is maintained within 6 in. of the top of the flumes. For 
flushing out the ashes a part of the condenser water 
is diverted to the flume. The flumes deliver the ashes 
and water to a pit at one end of the plant where two 
dredge pumps, one of which isa spare, raise the mixture 
to a point about 20 ft. above the ground level, whence 
it is distributed by wooden launders over the surround- 
ing property for grading purposes. A bar grizzly is 
provided between the discharge end of the flume and 
the receiving pit on which large clinkers can be col- 
lected and broken up. 

Under ordinary load conditions it is expected that 
the ash-handling operation in twenty-four hours will 
not require more than ten man-hours. Each ash pit has 
a capacity of about 10 tons between the clinker 
grinders and the dump gates. Under heavy load con- 
ditions and with poor coal, ashes will have to be dumped 
once during each of the three eight-hour shifts, and 
possibly twice on the day shift. It has been estimated 
that the ash-handling capacity of this system will be 
at least 25 tons per hour. 


Power an Essential Factor in Defense 


POWER survey to determine what resources are 
£ \ available and by what means they can be increased 
when necessary for war purposes is, according to As- 
sistant Secretary of War Davis, a work of extreme 
importance. Such a survey is being carried out by 
army engineers. Said Mr. Davis: “The part played by 
electricity in the great war was but an inkling of the 
possibilities which it can demonstrate should the need 
arise for another call to arms. Knowledge of the vast 
resources in the hands of America is one of the best 
arguments for peace—and it is one that a belligerent!) 
disposed country could most easily understand.” 
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Reproduction and Investment Costs 
as Rate Bases 


Effe ctof Price Trends Upon Each—Reproduction Cost Cannot 
Be Ignored Whether Greater or Less than Investment Cost— 
Commissions Still Adhere to Investment as Basis of Return 


By L. R. NASH 


IS not without significance that increasing recog- 
nition is being given to the present cost of repro- 
duction as a rate base, in view of the attitude of 
the courts, to which rate cases are appealed. Obvi- 

ously, when seeking the protection of the courts, the 
methods which they adopt must be followed whether or 
not they appear most appropriate under existing cir- 
cumstances. 

In spite of the unbroken line of court decisions so 
far on record on this subject, it does not necessarily 
follow that some change with respect to public utilities 
may not some time be made because of special regulatory 
practices affecting them but not other industries subject 
to competitive influences. The recent Southwestern 
Bell Telephone case occasioned a sharp division among 
the justices, disclosed in a dissenting opinion which 
presented in an able and forceful manner the advantages 
of prudent investment as a rate base. Although this 
basis was rejected in that case and in more recent 
Supreme Court cases, the actual recognition given in 
leading cases to present cost of reproduction as com- 
pared with investment has not been wholly encouraging 
up to this time. In no decision of last resort has present 
cost of reproduction been the sole measure of value, 
and in many cases fair value has been so scaled down 
by averaging unit prices over a period of years, or by 
deductions for depreciation, or both, that the final find- 
ing of value has been but slightly higher than actual 
investment. 


COMMISSIONS FAVOR PRUDENT INVESTMENT BASE 


Regulatory commissions are still more strongly in- 
clined to adhere to investment as the basis of return in 
rate cases. It is possible that a sufficient number of 
further decisions of our leading courts reversing this 
practice of the commissions would lead to their general 
adoption of the reproduction method as controlling. 
This process, however, would require a considerable 
period of years, during which, it is to be expected, there 
will be some decline from the present level of prices 
to a level much below the maximum prevailing in the 
post-war period, during which a large amount of public 
utility construction was necessary. If a few years 
hence construction prices have fallen to a level 50 per 
cent above the pre-war level, they will still be at least 
334 per cent below the peak prices prevailing in 1920. 
It is therefore conceivable that actual investment may 
not only approach consistency with reproduction cost, 
but that it may materially exceed it after a period of 
years. A strict adherence to cost of reproduction might, 


_ "From a discussion of the 1923 report of the American Electric 
Railway Association valuation committee. 


Stone & Webster, Inc., Boston, Mass. ° 


therefore, in time work to the disadvantage of at least 
some utilities and holders of their securities. 

It is of interest to make certain assumptions as to 
the future level of prices affecting public utility prop- 
erties and the growth of these properties to determine 
when, if at all, the cost-of-reproduction method will 
cease to yield a 
value higher than 
the actual invest- 
ment. For this 
purpose a public 
utility has been 








5 assumed having, 
33 in 1913, 10,000 
St. Lae units of property, 
: each with a value 
= of $100 and, 

therefore, repre- 





nn Actual investment 
——- — Cost of reproduction— 


senting a total 
----4 reduced /5 per cent 
| | for depreciation 


value (assumed to 
— ea T coincide with in- 
Coa 916 1919 mr 1925 308 193! ais 1937 1940 vestmen t) of 
$1,000,000. It is 
further assumed that each year there is added to the 
property a number of similar units equal to 5 per 
cent of those then existing. Such an assumption is not 
inconsistent with the history of progressive public 
utilities. There has next been determined, as accurately 
as possible, the weighted average prices of public 
utility units such as those assumed in each of the years 
since 1913, and estimates have been made as closely 
as possible of the future movements of these prices. 
The prices of material entering into public utility 
properties are now substantially higher than the average 
of all commodities. While the reasons for the dis- 
crepancy will in part continue, it is to be expected that 
there will be some tendency toward greater consistency 
within the next few years, after which, it is assumed, a 
decline in public utility and other prices will continue 
at about the same rate as the increase which occurred 
during the period from 1896 to 1913 and the decrease 
during the preceding period, which began about 1878. 
The rate of change in these periods was about 2 per 
cent per annum. It may appear inconsistent to assume 
a reduction in public utility construction costs con- 
tinuing after they have come into accord with general 
prices, but such reduction is, nevertheless, anticipated 
by many well-informed people, and it is at least per- 
missible to determine the results of such possible re- 
duction. 
The above assumptions are all embodied in an accom- 
panying table which shows for a series of years from 
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1913 to 1940 the number of units in the property, the 
current costs of these units and the actual investment, 
starting at $1,000,000 and increasing from year to 
year by the current costs of the added units. There 
has then been computed the cost of reproduction of the 
entire existing units in each year at the prices then 
prevailing. The figures shown are not exact, being 
obtained by slide-rule computations. 

An examination of the columns of total investment 
and cost of reproduction shows a steady increase in the 
former but a far less regular change in the latter. The 
cost of reproduction increases rapidly up to 1920, after 
which there is an actual decline in spite of the annual 
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PUBLIC UTILITY VALUATION—RELATION OF COST OF REPRODUC- 
TION TO INVESTMENT 


(5 per cent increase in property units per annum) 
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increase in number of property units, which decline is 
not overcome for several years. It appears that in 1938 
the investment begins to exceed the cost of reproduction, 
the excess increasing from year to year. It follows 
under the assumptions made that if public utilities, 
either voluntarily or through unreversed regulatory 
action, are limited to return on the investment for the 
next fifteen years, it would thereafter be to their ad- 
vantage to have this basis of value continue instead of 
changing to cost of reproduction. 

If other assumptions are made as to rate of growth 
or the trend of future prices, different comparative 
results would be obtained. It goes without saying that 
a property without any growth since 1913 would con- 
tinue to gain advantage through the cost-of-reproduc- 
tion method as long as current prices remained higher 
than those prevailing in 1918. On the other hand, if 
the rate of growth was more rapid than that assumed 
in the accompanying table, the investment would over- 
take the cost of reproduction at an earlier date. If, for 
example, the property units increased at the rate of 
10 per cent per annum instead of 5 per cent, the invest- 
ment would exceed the cost of reproduction within 
ten years. 

If the prices of public utility materials fail to decline 
materially during the coming years, the investment 
would not equal cost of reproduction until a later date, 
if at all, depending upon the trend of prices. If, on 
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the other hand, the decline is sharper than that assumed, 
the investment would overtake the cost of reproduction 
more promptly. Computations in which prices are 
assumed to have fallen to 150 in 1930 instead of 1933, 
as in the accompanying table, show investment over- 
taking cost of reproduction within ten years from now 
instead of fifteen years. 

The uniformity in rate of growth assumed in the 

table does not represent the facts, particularly during 
the period of most rapid price fluctuations. Prior to 
and during our participation in the world war there was 
an enforced curtailment of construction except where 
required for war purposes. During the following years 
of continued business activity and also of maximum 
commodity prices it was necessary for many public 
utilities to undertake an exceptionally large amount of 
construction, and so the effect of peak prices upon in- 
vestment becomes more pronounced than under the 
assumptions of a uniform growth. It follows that under 
such circumstances investment will overtake reproduc- 
tion cost at an earlier date. 
“It is to be noted also that no deductions have been 
made for accrued depreciation from any of the figures 
compared in the accompanying table. A study of rate 
decisions shows very few cases where deductions have 
been made from investment for depreciation, but a com- 
paratively large number in which such deductions are 
made when the reproduction method is used in deter- 
mining value. If, therefore, it is assumed that cost-of- 
reproduction figures are generally subject to such de- 
ductions and actual costs are not, there is a further 
tendency for investment to show an earlier advantage. 
Actual investment overtakes the cost of reproduction, 
shown in the table, in 1929 if the latter is reduced by 
15 per cent for depreciation. 


INVESTMENT COST GAINING WITH TIME 


It would not be unreasonable, in the light of the above 
data, to predict that with only partial recognition of 
present cost of reproduction, which still prevails, and 
the deductions for depreciation which may be made 
because of such recognition, this basis of value will 
yield higher results than actual investment during only 
a few more years, after which its exclusive use would 
not be advantageous even if permissible. This discus- 
sion, with its accompanying data, is not presented for 
the purpose of discouraging reasonable attention to 
cost of reproduction, but to point out that investment 
should not be ignored. The A. E. R. A. committee re- 
port recommends that both these evidences of value 
should always be presented in rate cases, as has been 
the general practice in the past. Before the war the 
simplicity of the investment basis, which did not differ 
radically ‘from cost of reproduction, had its appeal to 
both utilities and commissions. During and following 
the war departure from this basis was necessary to 
maintain the credit or solvency of many companies. A 
rate of return within the limits which the commissions 
felt free to authorize would not, when applied to in- 
vestment, yield a return attractive to new capital. Other 
companies, however, passed through the war period with 
satisfactory rate adjustments without claims for value 
higher than investment. With return to more stable 
economic conditions this basis should show increasingly 
favorable results, but, as the valuation report points 
out, cost of reproduction cannot safely be ignored 
whether it be greater or less than the investment in the 
property. 








DECEMBER 29, 1923 


ELECTRICAL WORLD 


1319 


System Maintenance and Inspection 


Periodical Inspections and a Maintenance Crew Reduce 
Service Interruptions—Details of Organization Equipment 
and Duties on a Transmission and Distribution System 


By JAMES E. JORDAN 
Superintendent of Distribution El Paso Electric Railway 


ARLY in 1922 a decided innovation was made 
in connection with the El Paso Electric Rail- 
way Company’s light and power distribution 
and transmission systems by putting into effect 

a maintenance schedule calling for periodic inspection 
and repairs. 

For this purpose the territory served by the com- 
pany’s lines was divided into twelve sections, El Paso 
being divided into eleven sections, with Juarez, across 
the Rio Grande, in Mexico, comprising the twelfth 
section. The blocks in each section are numbered in 
consecutive order, as are the sections themselves. Work 
is done starting with Section 1, Block 1, and following 
through each block in order. The sectional divisions 
are designated on a large map of the territory sérved 
by the company’s lines, one map being kept by the dis- 
tribution engineer and another by the foreman in 
charge of the maintenance crew. The size of these sec- 
tional divisions is governed by the density of the lines 
rather than by any geographical factors that might 
enter into the problem. 


INVESTIGATION NECESSARY 


Prior to starting work on any section, the section is 
thoroughly gone over by the superintendent of distribu- 
tion, general line foreman and distribution engineer, 
any changes or replacements are definitely outlined, and 
photographs are taken of existing conditions. Work by 
the maintenance crew, consisting of a foreman, four. 





IMPROVING THE APPEARANCE OF A STREET CORNER BY 
UP-TO-DATE CONSTRUCTION 


linemen and three helpers, is then commenced according 
to the changes outlined by the general line foreman. A 
light line truck is allotted to this maintenance crew 
and is kept with that crew on maintenance work entirely. 





CHANGING THE APPEARANCE OF A STREET CORNER 


eft—Old installation on southeast corner. 


Center—Corner after pole was removed. Right—New installation on northeast corner 
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The scope of work done by the maintenance crew 
embraces in general the following: 

. Standardizing construction in so far as possible. 
. Pulling slack out of wires. 

3. Removing unnecessary copper. 

4. Removing unnecessary poles and cross-arms. 

5. Straightening poles and replacing bad ones. 

6. Rearranging services and renewing those in bad con- 
dition. 

7. Replacing bad cross-arms. 

8. Relocating transformers. 

9. Improving customers’ voltage. 

10. Checking transformer loads. 

11. Filtering transformer oil. 

12. Cleaning and repairing transformers. 

In preparing the details of the maintenance work to 
be done in each section, consideration is taken of the 
probable future expansion and requirements, and altera- 
tions are made with such expansion in mind. 

It is estimated that the entire distribution system 


FOR MAINTENANCE PURPOSES THE CITY IS DIVIDED 
INTO SECTIONS 


can be gone over in two years. On a pro rata basis, 
therefore, two months is allotted to each section in 
which to complete the maintenance work. 

The actual work done by the maintenance crew 
proper consists primarily of the first ten items enu- 
merated above. After this crew has completed the work 
on a section, a second or “follow-up” crew, consisting 
of two men and a helper, goes over the section, inspect- 
ing, cleaning and filtering oil in distribution trans- 
formers. Any transformer showing evidence of any 
defect is at once replaced and the faulty transformer 
brought into the shop, where it is thoroughly tested and 
overhauled. After repairing, the transformer is again 
subjected to virtually the same tests as it received in 
the factory. 

As the maintenance crew continues its work through 
a section, close touch is kept with this crew by the 
general line foreman, and as the section is completed a 
thorough inspection of the section is made by the super- 
intendent of distribution, general line foreman and dis- 
tribution engineer. As the task is finished kodak pic- 
tures are taken of the completed work. These, together 
with those taken before the work was started, give a 
very accurate idea of the changes which have taken 
place. 


ELECTRICAL 
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Jan. 16, 1923. 
Block 25 


Cross-armed two poles. 
Removed cross-arms from two poles. 


Block 26 


Cross-armed three poles. 

Removed cross-arms from one pole. 

Changed drop wires on one street light. 

Removed one transformer. 

Changed service wires to 404 South Campbell Street. 


Block 27 


Removed cross-arms from four poles. 
Removed two 30-ft. poles. 
Reset one 35-ft. pole. 


Jan. 17, 1928. 
Block 27 
Removed cross-arms from five poles. 
Cross-armed two poles. 
Put two-wire racks on one pole. 
Transferred grounded wire and conduits to new pole. 
Block 28 


Cross-armed six poles. 

Removed cross-arms from four poles. 

Moved one transformer. 

Guyed one pole. 

Transferred two trolley spans to new pole. 

Put up two No. 2 wires in two spans of primaries. 
Removed two No. 2 wires in two spans of primaries. 
Changed five No. 6 wires in two spans of primaries, 


Jan. 18, 1928. 
Block 27 
Removed one 35-ft. pole. 
Pulled slack in lighting primaries and secondaries. 
Changed service feeding 416 South Campbell Street. 
Block 28 


Removed one 35-ft. pole. 

Removed cross-arms from one pole. 

Put three-wire rack on one pole. 

Pulled slack in power primaries and lighting prima- 
ries and secondaries. 

Guyed one pole. 

Transferred one trolley span wire. 


Lard Refining Substation 


3. Substations—Monthly. 


General inspection of substation, 
and buildings. Inspection for broken insulators, etc. 
eral appearance. 

General appearance good. 
No broken insulators. 
Cleaned station and transformers. 


4. Transformers—Monthly. 


Cleaning and inspecting of transformer 
Quantity of oil. Temperature of transformers. 
for loose connections, 

Cleaned transformer bushings. 
Plenty of oil. Temperature, 32 deg., 33 deg., 30 deg. 
No loose connections. 


6. Oxide-Film Lightning Arresters—Monthly. 


General inspection for loose connections, ete. 
bad cells (after electrical storms). 
No loose connections. 
Tested all cells—found O.K. 


9. Grounds—Monthly. 


Condition of ground wires, 
tions. 
Ground connections O.K. 
Ground test to water pipe, 34 volts, 8.3 amp. 
10. High-Tension Switching Kquipment—Monthly. 
Inspection for loose connections and defective insula- 
tors. Amount of liquid in carbon-tetrachloride fuses. 
Number of spare fuses. Condition of switch stick. 
No broken insulators. 
No loose connections. 
Fuses O.K. 
Three spare 30-amp. link fuses. 
Switch stick O.K. 


including structure 
Gen- 


bushings. 
Inspection 


Test for 


Inspection for loose connec- 


A TYPICAL SUBSTATION REPORT 


The records kept in connection with the maintenance 
work are as simple and“yet as complete as possible. 
Each day’ the foreman ih charge of the maintenance 
crew hands to the general line foreman an account of 
the work done for the day and the section and block 
numbers in which the work is done. This record is 
written up and filed in a loose-leaf book in the manner 


shown by the accompanying sheet. In this book is also 
kept a photographic record of the work done, showing 
the different locations before and after the changes 
have been made. 
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BOTH WRITTEN AND PICTORIAL DAILY RECORDS ARE KEPT ON MAINTENANCE WORK 


The above discussion applies to the maintenance 
schedule in operation on the distribution system. A 
similar schedule is carried out on the substations and 
transmission lines. The transmission lines within the 
city limits are patrolled daily, with a thorough inspec- 
tion on the first and fifteenth of each month, the line 
extending from E] Paso to Ysleta, Tex., 12 miles distant, 
being patrolled and inspected the first of each month. 

All substations, of which there are thirteen, receive 
a thorough inspection and repairs once each month. 
This inspection covers the general appearance of the 
substation, condition of the transformer bushings, 
quantity and temperature of transformer oil, condition 
of lightning arresters, condition of ground connections, 
with a ground test, and condition of high-tension 
switching equipment, number of spare fuses, quantity 
of liquid in carbon tetrachloride fuses, etc. In addition 
to the above inspection, transformer oil is filtered every 
two years, lightning arresters are overhauled yearly, 
oil in oil switches is filtered yearly, and all high-tension 
pole-top switches are inspected and overhauled semi- 
annually. 

The substation maintenance crew is furnished with 
neostyled forms showing the inspections to be made. at 
the time. This form is filled out by the foreman in 


SHOWING WHAT CAN BE DONE WITH 
TRANSFORMER MOUNTING 


charge of the crew and after being transferred to the 
permanent record book is filed for reference. Orna- 
mental street lights are also inspected and overhauled 
every four months. 

Since the inauguration of the maintenance schedule 
in connection with the distribution and transmission 
systems, the interruptions to service due to line troubles 
have been very greatly reduced and a great saving in 
cost of line maintenance has also been accomplished. 
In direct contrast to the sections which have not been 
gone over, no serious trouble has been experienced in 
those sections which have been reworked. As the sched- 
ule has been in operation for a very short while, there 
is considerable deferred maintenance which has to be 
done the first time through each section. The amount 
of work will be greatly reduced at the next period. The 
institution of such a schedule will, therefore, not only 
decrease the number of line failures but will also de- 
crease the cost incident to maintenance of the trans- 
mission and distribution systems. 

Taken as a whole, the results obtained are very satis- 
factory indeed and prove to the company’s satisfaction 
that the best operation of the transmission and distri- 
bution systems can be had only as a result of systematic 
maintenance and inspection. 


A BEFORE-AND-AFTER VIEW OF AN ALLEY AND 
STREET INTERSECTION 
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Governor of Arizona States His Stand on 
Colorado River Situation 


N A RECENT interview with an editor of the ELEc- 

TRICAL WORLD Governor Hunt of Arizona made the 
following statement defining his position on the Colorado 
River compact: 

“The decision in this matter is the most momentous 
one Arizona will ever be called upon to make. Her 
whole future as a state is tied up to this proposition. 
We cannot afford to make a mistake; consequently we 
are taking the time to obtain the fullest possible data on 
the subject. 

“The only reason for the compact is the desire of the 
upper basin states to conserve for their own use suffi- 
cient water for their purposes. The authority granted 
the commission which drew the compact was to allocate 
the water between the states. This was not done. The 
water was allocated between the upper and lower basins. 
This is the first objection to the compact, as it leaves 
Arizona in the lower basin occupying relatively the 
same position which caused the upper-basin states to 
insist on a compact. 

“This objection is made all the more important be- 
cause of the linking together of the propaganda for the 
adoption of the Colorado River compact and the building 
of a dam at Boulder Canyon, as is outlined by the 
United States Reclamation Service and in the Swing- 
Johnson bill. 

“It may be asked, why should there be objection in 
Arizona to a dam at Boulder Canyon? The answer is 
that it is starting development of the canyon at the 
wrong end, and that a dam at that point would limit 
agricultural development in Arizona from the Colorado 
River to 280,000 acres of land. The power development 
at that point would largely benefit California, and 
Arizona would derive little, if any, benefit from it. 

“It is argued that it will be impracticable to irrigate 
anything in excess of 280,000 acres of land in Arizona 
from the Colorado River, yet the supplemental report of 
E. C. LaRue of the United States Geological Survey, as 
chairman of the Arizona Engineering Commission, is 
anything but discouraging to those in Arizona who hope 
to see 2,000,000 or more acres of land irrigated in the 
state—of course, not in the immediate future, but it is 
believed that the plan will be possible long before some 
of the irrigation projects in the upper basin states for 
which these states are reserving water under the com- 
pact are developed. The compact voiding the law of 
prior appropriation for beneficial use sets up bargain 
terms allotting to the upper-basin states 7,500,000 acre- 
feet of water in perpetuity, and to the lower basin 
8,500,000 acre-feet, to be distributed on the basis of 
prior appropriation for beneficial use unless a supple- 
mentary compact is made. 

“California refuses to sit in a conference of the three 
lower-basin states to make such a supplemental compact. 
As California and New Mexico will inevitably develop 
earlier than Arizona, it is apparent that Arizona cannot 
accept a hargain allotment in the upper basin and the 
doctrine of prior appropriation in the lower basin 
without forfeiting her interests. 

“T believe that power is the only agency at this time 
that can bear the cost of development. 

“One of the main arguments being put forth now is 
for flood control. The alarm over floods, in my opinion, 
is exaggerated. During my long residence in Arizona 
the only menacing floods have been caused by the simul- 
taneous run-off in the Colorado and Gila Rivers. The 
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Gila River floods, while not fully checked, have had their 
volume reduced through several dams which have been 
constructed so that the flood menace is proportionately 
relieved. 

“If power development can proceed unhampered in a 
businesslike way, the benefits of flood control and more 
water for reclamation will be realized in a surprisingly 
short time as a byproduct. Eighty per cent of all the 
power developed in the lower basin will be developed 
wholly within the State of Arizona, dnd the other 20 per 
cent will be developed between the States of Arizona 
and Nevada. I believe that this development can be 
best undertaken by the State of Arizona, and that the 
state can derive greater benefit and furnish power at 
less cost than can be furnished through any other 
agency. As the power will be developed in this state, 
Arizona should determine where it shall be developed in 
order to be of the maximum benefit to her. 

“T recently suggested a conference between Califor- 
nia, Nevada and Arizona, in order to arrive at an under- 
standing between the states in the lower basin. 

“The Governor of California, as I have already said, 
refused to appoint delegates to such a conference, and 
the State Engineer of California; who was the Califor- 
nia representative at Santa Fé, stated in a letter to the 
Governor of Nevada that the upper states were entitled 
to share in the benefits of any power which might be 
developed in the lower basin because of any moneys 
spent by the federal government. I believe it to be the 
almost unanimous sentiment of the people of the State 
of Arizona that—irrespective of the opinion of the State 
Engineer of California and whatever may be the opin- 
ion in the upper basin—the upper-basin states will not 
be entitled to derive any revenue from power developed 
in the lower basin. While these objections exist I do 
not believe that Arizona will enter into the compact.” 


Letters from Our Readers 


Place Set Apast for Suggestions, Comments and 
riticisms, to Which All Men of the Electrical 
Indtstry Are Cordially Invited to Contribute 





Patenting of Engineering Arrangements 


To the Editors of the ELECTRICAL WORLD: 

An editorial entitled “Two Interests Involved in 
Patenting Engineering Arrangements,” on page 849 of 
the Oct. 27 issue of the ELECTRICAL WORLD, has come 
to my attention. This editorial seems to question the 
wisdom of granting patents on new and useful com- 
binations of apparatus or machines which the editorial 
terms “engineering arrangements.” No objection seems 
to be raised to the patenting of the individual appa- 
ratus or machines. The basis of the objection seems to 
be the fear that patenting of the so-called “engineering 
arrangements” will hamper the development of the 
industry. 

The specific statement of the editorial in question is 
as follows: 

“For example, a patent has been issued on at least 
one isolated-phase arrangement, and others have been 
granted on various combinations and arrangements of 
heat-balancing equipment and boiler arrangements. Any 
company which has duplicated these specific arrange- 
ments has technically infringed a patent.” 

I am familiar with the first instance referred to, 
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namely, the isolated-phase arrangement, owing to the 
fact that I prepared and prosecuted the patent applica- 
tion covering the same. It relates to a new switch 
house and bus construction and was originated by 
Bertrand B. Jamieson, engineer of inside plant, Com- 
monwealth Edison Company, Chicago. The invention 
was embodied in the Calumet station of the Common- 
wealth Edison Company of Chicago and was described 
in the ELECTRICAL WORLD of April 2, 1921, page 761. 

In general, the patent (No. 1,454,744) which Mr. 
Jamieson received relates to a structure of buses, 
switches, connected apparatus and the arrangement 
thereof in a building to secure, primarily, great free- 
dom from danger of interphase short circuit and, sec- 
ondarily, certain other advantages, such as greater 
simplicity of construction, greater accessibility of all 
parts, more working room, ability to dispose the phases 
above each other and thus reduce the necessary ground 
space, and other advantages. 

The invention has been widely copied, and the ques- 
tion now raised by the editorial under consideration is, 
Shall subsequent users pay for the employment of this 
invention or shall they be permitted to use the inven- 
tion. free? 

Independently of the patent laws, would it be fair to 
Mr. Jamieson and to the Commonwealth Edison Com- 
pany to have them sustain all the expense and labor and 
danger of loss by unsuccessful venture which they had 
to undergo in developing this invention, and then let 
every one who wishes partake of the benefits of the 
invention without turning a hand? Would it not be 
more fair and equitable to let the later users pay at 
least their proportion of the development cost pius 
something as a reward for the initiative of the original 
inventor and builder? If all the cost of the initial con- 
ception and development of a new idea is to be saddled 
entirely upon the one who originates such improve- 
ments in the art, it places too much of a tax upon 
initiative. The tendency naturally would be to coast 
along behind, for it would cost less to let some one else 
have the expense and grief of developing new ideas. 

I realize that the present case is different from the 
usual patent on a manufactured article in that in the 
present case it is the user of the invention who secures 
the chief benefit of the invention and who pays directly 
the license fee for its use. This license fee therefore 
is paid as a direct tax by the user. Ordinarily the 
license fee on a manufactured article is not paid by the 
user but is paid by the manufacturer, and the user pays 
the cost of the license fee only as an indirect tax. The 
principle, however, is in no wise different. 

The attitude of the Commonwealth Edison Company 
toward its employees is very liberal and is a notable 
example which may well be carefully considered by 
other industrial and public service organizations. 
According to the rules in force, each employee is re- 
quired to submit to a patent board duly constituted 
of officers of the organization all ideas, improvements 
and inventions relating to the business of the employer 
organization. This patent board passes upon the ques- 
tion of whether the employer organization desires 
rights under the invention or improvement. If the 
recommendation is favorable, the inventor is directed 
to file application for a patent on the improvement at 
the cost of the employer organization and to execute 
to the employer organization a license permitting it to 
use in its business the invention or improvement, and 
payment of a fixed sum in the nature of a bonus is made 
to the deviser of the invention or improvement. 
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I am familiar with another instance of a somewhat 
similar character. This relates to a scheme for arrang- 
ing the apparatus of a power station so that higher 
economy may be obtained by the use of auxiliaries elec- 
trically driven from the main generating unit but 
operable on failure of current from the main unit from 
a house turbo-generator which is normally driven by 
current from the main unit. This invention was devised 
by Allen M. Rossman, one of the members of the well- 
known firm of consulting engineers Sargent & Lundy of 
Chicago, and was duly patented (No. 1,456,652). It 
appears that this scheme which Mr. Rossman patented 
was adopted by the engineers who designed the Wabash 
River station of the Indiana Electric Corporation with- 
out knowledge that it was patented. In accordance with 
the practice of Sargent & Lundy, a license has been 
granted to the manufacturer (Westinghouse Electric 
& Manufacturing Company) and to the user on a nom- 
inal royalty fee to reimburse Sargent & Lundy for 
developing and patenting the invention and to reward 
the inventor in a very moderate way for his initiative 
and ability. 


DEVELOPMENT COSTS MONEY 


For the purpose of more specific discussion suppose 
that an inventor has invented and developed at his own 
expense and effort a new switch house, such as the 
Jamieson switch house, or a new mode of operating a 
house turbo-generator set like the Rossman invention, 
and that the Doe Power Company wishes to erect a sta- 
tion embodying those devices, copying exactly the 
device of the patent. Why should it not be permitted 
to do so? Why should it not be permitted to construct 
for its own use only one or more of the devices of the 
invention? The Doe Power Company does not plan to 
sell the station nor to manufacture stations for others. 

Let us assume that this were permitted. Then each 
power company could put up as many of the devices as 
were necessary for its own use, and the result would 
be that all the stations in the United States could thus 
be supplied without the inventor being even consulted. 
Then who would have to stand the cost and loss of time 
incidental to its development? It would be the in- 
ventor. But he gets no income from the invention. He 
is not able to use the patent as a means to hire out his 
services as a consulting engineer, because his price 
would have to be higher in order to reimburse himself 
for loss of time and costs incidental to the development. 
It would be more economical to the inventor to let some 
one else do the worrying and stand the cost of making 
an invention, because the inventor would see at once 
that invention is carried on at a loss. An invention 
would be an asset to every one except the one who pro- 
duced it. The result would be that invention would be 
stifled and would be furtively and secretly produced and 
carefully guarded from public knowledge. This is 
exactly contrary to the spirit and purpose of the specific 
clause in the Constitution covering issuance of patents. 
It is for the purpose of promoting progress of science 
and useful arts that patents for inventions are granted. 

How are engineering arrangements of a different 
class from other inventions? The statutes passed by 
Congress state that patents may be granted for inven- 
tions in any of the four classes of ‘‘art, machine, manu- 
facture or composition of matter, or any improvement 
thereon.” Some of these engineering arrangements are 
undoubtedly in the class of “machine” and others no 
doubt in the class of “manufacture.” The Patent Office 
has held that these inventions come within the statutory 
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classes, as is obvious from the above particular patents 
to which I have referred. Furthermore, I know of no 
case where a court has held that an improvement or 
invention, such as the Jamieson invention or the Ross- 
man invention, was not protectable under the existing 
patent law. 

As pointed out before, it is true that in this class of 
inventions the user—i.e., the plant operator—is the 
chief beneficiary of the advantages of the invention. 
But the contractor or engineer who erects the device 
is also the gainer from the construction of the device. 
And the manufacturer of the apparatus employed also 
gains by the manufacture and sale of such apparatus. 
And the public, not least to be considered, benefits most 
of all. 

There is no compulsion upon any one who erects a 
power plant to use the patented invention. The devices 
which existed prior to the patented invention are 
always open to the public and may be used freely. If 
one deliberately copies the advantageous arrangement 
devised and perfected by another, he should expect to 
make fair payment therefor. Where the infringement 
was inadvertent, as in the case of alater but independent 
inventor, the equities are not so unequal. But it is an 
old principle of the law that where equities are equal 
the law must prevail. The rights of the first inventor 
should not be impaired by the subsequent act of another. 

Your editorial also raises the point that the patent 
situation will necessitate a patent searcher for each 
utility company. 

Why cannot the public utility men do the same as 
automobile companies, which buy great numbers of 
parts, materials and equipment from independent manu- 
facturers? They could not in each instance investigate 
the patent situation as could one who supplies the 
particular part, because each man is familiar with 
patents on his own line of goods. The automobile manu- 
facturer when he places his order specifies: 

“By accepting this order the seller hereby agrees to 
save the buyer harmless against all suits for patent 
infringement on the parts or material supplied on this 
order.” 

Now the utilities are in somewhat the same situation, 
only the point under consideration is not the question 
of whether the individual apparatus infringes, but 
whether the apparatus when assembled and combined 
constitutes an infringement on some patent covering a 
so-called engineering arrangement. 

Whereas the automobile companies generally buy 
from manufacturers and dealers of less financial re- 
source and stability than they are, the utilities gen- 
erally deal with highly responsible manufacturing 
concerns. The manufacturer who supplies a piece of 
apparatus knowing that it is to be employed in a cer- 
tain combination of apparatus is as guilty of patent 
infringement as is the user, if that combination is 
patented (on the legal doctrine of contributory in- 
fringement). In other words, the manufacturer who 
sees the plans and specifications of the proposed in- 
stallation is charged with the duty of investigating the 
patent situation and is liable for infringement if he 
then supplies a part of a patented combination. This 
is well known by most manufacturers. 

Since the manufacturer has the facilities for investi- 
gating these matters and must do so for his own protec- 
tion, I can see no good reason why the manufacturers 
should not give the utilities a guarantee on this point. 
Let the utility insert a clause in its contracts as 
follows: 
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This material is bought for installation and use in 
erecting a generating station [or substation, or transmis- 
ook ee le | eee te pon : 
the construction of which is shown and described in the 
plans and specifications prepared by...............0..085 
5: atid 6: eta Reais in Bh Secon a sired nietiaueg Wve tart ci , engineers, and dated 
Sched GEST cueuey Seo co hieniee as bec , a copy of which is on file 
ml Cie Gee GE the WUPCRGE BE 6c ccc pccewesccce. 
idly id Ge hrask so Oeics. Aa SRR te pipes , open to your inspection. The 
seller in supplying material on this order hereby agrees to 
save the purchaser harmless from all claims for patent 
infringement, primary or contributory, based upon the use 
of the material so supplied in the construction of such 


pinged sing ¢ aie oivie Wels oe seo 6 Sinisa 9) s eubeelalene ss » accord- 
ing to the plans and specifications referred to above. 


The consulting engineer and contractor may also be 
liable for patent infringement on the basis of contribu- 
tory infringement and suitable stipulations may be 
made in contracts with them, but this is far less 
effectual as they have not the means to make proper 
investigation and generally have no invested capital. 

By the foregoing suggestions I do not mean to advise 
the utility operator to dodge the issue. He should . 
make his own investigation and use reasonable cau- 
tion. An investigation on the main features can readily 
be made at no great expense, and such investigation 
is a necessary insurance of the capital invested. But 
he should put the real burden of the investigation upon 
the manufacturer, because the manufacturer can dis- 
tribute the cost of the investigation as overhead on a 
large number of installations by settling at a single 
investigation the question for all installations of like 
character. 

The utility operator is not familiar with the indi- 
vidual arts and the patent problems involving the same, 
and any investigation he would make would be for his 
own station only. It would, therefore, not be so likely 
to be thoroughly and intelligently done, and it would 
involve a relatively large outlay as overhead for a single 
installation. 

I, therefore, suggest as the proper way to handle the 
situation mentioned in the editorial the following: 

1. In making contracts for purchase or installation 
of apparatus and equipment and the like introduce a 
clause in the contract for purchase or installation of 
the character above explained, thereby putting the 
responsibility for the investigation upon the seller or 
erector, where it properly belongs. 

2. Make an independent investigation on any fea- 
tures known to be new or unusual, where such feature 
is an important part of the station or installation. 
Employ competent counsel; otherwise the effort may be 
wasted. 

3. Assist the development of the industry by patent- 
ing and thereby revealing to others improvements in 
apparatus or methods of operation which the utility 
operator may devise. 

4. Adopt a plan of procedure in connection therewith 
which will serve as a reward and act as a stimulant 
to employees. (The plan adopted by the Commonwealth 
Edison Company of Chicago is suggested as a model.) 

JOHN A. DIENNER. 


Brown, Boettcher & Dienner, Attorneys and Counselors, 

Chicago, Il. 

[The editorial in question did not depreciate the value 
of the two patents nor take a stand against the practice 
in those two cases, but raised the question for discussion 
how patents on engineering arrangements could be granted 
so that the utilities and the public would not be handi- 
capped but on the other hand most benefited. The situa- 
tion as to patents of this kind is not now serious enough 
to bother any one. But enough companies have raised 
objection to patents of this sort to indicate that the subject 
warrants discussion. Mr. Dienner’s letter is an able 
presentation of one aspect of the subject.—EDITORS. ] 
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One Tower a Day with Eight Men 


Indiana Company Assembles 80-Ft., 8,000 Lb. Towers in Sections on 
Ground and Brings Them to Erect Position with 
Steel Gin Pole and Tractor 


By OLE DAVIDSON 


Assistant Superintendent Construction Department, 
Indiana Electric Corporation, Indianapolis, Ind. 


COMPROMISE between building 

towers up from the ground, one 
member at a time, and assembling 
the entire tower in sections on the 
ground and then erecting has been 
adopted by the Indiana Electric 
Corporation in building its 132,000- 
volt line from Terre Haute to In- 
dianapolis, a distance of 74 miles. 
The towers, which are 80 ft. in 
height and weigh 9,800 lb., including 
the foundations, are spaced about 
800 ft. apart with a ground clear- 
ance of 22 ft. The towers carry six 
No. 4/0 copper conductors and one 
ve-in. galvanized ground wire. The 
insulation consists of one string of 
nine disks in suspension and eleven 
disks on each side for dead ends. 
Right-of-way is being obtained for 
two tower lines 110 ft. apart. 

The line traverses a well-settled 
farming country with about four 
property owners to the mile. The 
problem in surveying the line was to 
secure a right-of-way that would 
avoid farm buildings. To do this 
it was deemed necessary to obtain 
an option on the right-of-way before 
detailed surveys were made. Maps 
of the country were procured from 
different sources, and from these a 
general map was made on which 
the theoretically desirable line 
was__ traced. Automobiles with 
speedometers were used to locate the 
improvements along this line. To 
avoid improved sections it was 
necessary to make slight deviations 
from the theoretical line, but none 
the less the right-of-way options 
were based on this paper location. 

After options on a_ reasonable 
amount of the right-of-way had been 
obtained the regular surveys were 
Started, the transit line being the 
center line of the north tower line, 
and levels were taken 15 ft. on each 
Side of the transit line. Maps and 


profiles were plotted to a scale of 
200 ft. to the inch horizontally and 
20 ft. to the inch vertically, each 
sheet covering about a mile of line. 
With an appropriate sag curve, 
tower locations were made on these 
profiles. The tower locations in the 
field varied slightly from this paper 
location, depending on the local con- 
ditions. Setting of the steel foot- 
ings involved no new features except 
the use of the “farm level” instead 
of the customary level board and car- 
penter’s level. 


DETAILS OF ERECTION 


Tower erection was divided be- 
tween three crews. One was the as- 
sembly crew, consisting of a pusher 
and three ground men, which 
assembled the tower parts in six 
flat sections on the ground, averag- 
ing two and a quarter towers per 
nine-hour day. The second crew, 
which was an erection crew, con- 
sisted of a foreman, a tractor driver, 
four “high men” and three or four 
ground men. Their equipment in- 
cluded one 30-ft. built-up steel gin 
pole, one tractor, and a wagon with 
a special Ledy to carry the gin pole, 
rigging and small tools. This crew 
erected on an average two towers per 
nine-hour day. The third or finish- 
ing crew consisted of a pusher, two 
“high men” and a ground man. 
These men followed the erection crew 
and filled in the members which of 
necessity had been omitted in erec- 
tion. This crew completed (placing 
and tightening all bolts) one and a 
quarter towers in a nine-hour day. 

In order to compare the speed of 
tower erection on various jobs it is 
necessary to know the weight, num- 
ber of pieces and number of bolts in 
a standard tower. The portion above 
the ground weighed 4 tons and con- 
sisted of 166 pieces and 743 bolts. 
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In some places it was not practi- 
cable to use the tractor outfit pre- 
viously mentioned in erecting towers. 
In such cases the towers were as- 
sembled in the air by building them 
up one piece at a time. A wooden 
gin pole (4-in. x 4-in. x 20-ft. yellow 
pine) was used to raise the heavier 
pieces. The gin pole was raised 
from story to story as needed. A 
foreman, four “high men,” two 
ground men and a team erected five 
standard towers in six nine-hour 
days. 

Before erecting the towers with 
the tractor outfit, eight pairs of guy 
stubs were driven around each 
tower, 90 ft. from the center at the 
90-deg. and 45-deg. points. These 
stubs consisted of 6-ft. by 2-in. black 
pipe sharpened on one end. Five 
of the guys consisted of ?-in. manila 
rope with 15 ft. of g-in. cable next 
to the gin pole. A sixth one, consist- 
ing of ?-in. rope with no cable, was 
used as a safety guy and later was 
employed to lower the gin pole from 
the top of the tower. The lower 
story of each tower was assembled 
on the ground in two sections, one 
on the north side and one on the 
south side of the tower foundations. 
For the second and third stories the 
east and west faces were assembled 
on the east and west sides of the 
tower foundations, respectively. As 
much of the side lacing as could be 
expeditiously handled was fastened 
to these assembled sections. 


METHOD OF RAISING TOWERS 


Upon arriving at the tower site 
the wagon trailer carrying the gin 
pole was pulled through the center 
of the tower and stopped at such a 
place that the base of the gin pole 
could be landed at the center of the 
tower without removing it from the 
wagon. The base of the gin pole 
rested on a built-up wooden block 
measuring 2 ft. x 2 ft. x 4 ft. and 
was bridled to the foundations to 
keep it from slipping. The guys 
were then attached and strung out 
in their proper location, and the 
regular hoisting line was attached to 
the tractor which raised the gin pole 
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on a direct pull. The main hoisting 
falls consisted of j-in. manila rope 
and two single 8-in. wood mortise 
blocks. 

After the gin pole and guys had 
been placed in position, the north 
and south faces of the tower were 
pulled up and fastened to the steel 
foundation and a part of the lac- 
ing on the east and west facing was 
bolted up. The gin was then 
hoisted to the second story, the foot 
of the gin riding on a hook over a 
strut on the tower immediately 
under the leg joint. After the gin 
was properly raked and the guys 
were in position the east face of the 
second story was raised and the leg 
joints were full bolted. It was then 
necessary to slide the foot of the gin 
along the strut to the opposite side 
of the tower and raise the west face 
of the second story as before. The 
lacing on the north and south faces 
which was attached to the sections 
was then bolted up. The gin was 
then raised a second time and, as be- 
fore, rested on a hook over a strut 
to the top of the second story im- 
mediately under the leg joint. The 
west and east faces were pulled up, 
and the lacing attached to the sec- 
tion on the north and south faces 
was bolted. The last lift carried the 
bonnet of the tower, which was 
christened by the gang the “goat 
head” as it sometimes “got their 
goat” to get it in place. 

During the process of raising the 
north, south, east and west guys re- 
mained tied to the same guy stubs. 
The other two guys were shifted 
from the northeast to the north- 
west and from the southeast to the 
southwest stubs as load conditions 
demanded. After the last section 
was in place and all side lacing 
bolted up the five guys were thrown 
off and the north (safety rope) guy 
was used to lower the gin. In the 
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132,000-VOLT TOWERS USED BY THE 
INDIANA ELECTRIC CORPORATION 
BETWEEN TERRE HAUTE 
AND INDIANAPOLIS 


A—Gin pole erecting first section of tower 
by direct pull from tractor. B—First sec- 
tion of tower completed. C—Gin pole, in 
place on first section, erecting second sec- 
tion. D—Erection of tower completed ex- 
cept for insertion of minor members. 


meantime the tractor had pulled the 
trailer under the center of the tower 
and the gin pole was laid on the top 
of the trailer body, which was 
especially designed to carry it. 
Meanwhile the guy stubs were pulled 
and the guys coiled and loaded so 
that the outfit would be ready to 
move to the next tower. 

When the tractor crew left a tower 
90 per cent (by weight) of the steel 
was in place in the air and 65 per 
cent of the bolts in place and 
tightened. The remainder of the 
material left on the ground for the 
follow-up construction crew _ to 
assemble. 
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Kelsey, Brewer & Company of 
Grand Rapids, Mich., are the con- 
structing engineers; L. B. Andrus 
vice-president and chief engineer, 
F. G. Dana, superintendent. 





Fault-Locating Equipment 
for Lighting Circuits 
HE Haverhill (Mass.) Electric 
Company recently purchased an 
amplifier from the Lundin Electric 
& Machine Company, Boston, for use 
with the latter’s fault-locating equip- 
ment in overhead maintenance. To 
avoid using the amplifier with an 
exploring rod, which is_ better 
adapted to transport on an open auto- 
mobile than in a closed car or on one 
with the top up, it was found that by 
connecting the exploring-rod bind- 
ing post to the metal frame on top of 
the car and the ground terminal with 
the frame of the car the amplifier 
would work. Afterward 25 ft. of 
fixture wire was placed between the 
inner and outer tops of a Ford coupé, 
one end being brought to a binding 
post inside the car, using this as a 
collecting agency instead of the 
frame on top of the car. 

As a test the line crew opened an 
arc circuit by disconnecting the lead 
to a lamp, taping the end and laying 
it on top of the lamp and outside the 
range of vision from the street. The 
lamp was about 1.5 miles from the 
station, and in twelve minutes after 
leaving the latter the “open” was 
located. This amplifier is similar in 
construction to equipment for one 
stage of radio-frequency amplifica- 
tion as ordinarily used in radio re- 
ceiving outfits. 

It is essential when using this out- 
fit that the station operator analyze 
the open circuit and connect the 
fault locator on the short wire to ob- 
tain the quickest results. 
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Keeping Operating Charts 
Readily Available 


By FREDERICK L. RAY 
Superintendent Power Plants, Traction, 
Light & Power Company, 
Anderson, Ind, 

HE value of operating plant 

charts and records depends upon 
the condition in which they are kept 
at the superintendent’s office. Un- 
less they are filed in a manner easily 
zecessible they become worse than 
useless. No detailed checking of 
plant economy can be accomplished 
unless the records are complete and 
in their proper place. The mistake 
of installing high-grade and expen- 


sive instruments without keeping 
their graphs for study needs no 
proof. 


To facilitate this object the Trac- 
tion, Light & Power Company con- 
structed a rack to accommodate 
twelve various-sized charts. Wooden 
pegs were inserted for holders so as 
to prevent tearing the charts when 
they are being mounted. To keep 
them from flying off the pegs, small 
round wooden disks were turned out 
on the company’s lathes. The rack is 
placed on the wall near the left-hand 
side of the superintendent’s desk so 
that he can stretch out his hand and 
reach any chart desired. 

ostnaneediinabalan 


Compact Storage of Central 
Station Supplies 

T THE recently completed Mel- 
rose service station of the Nar- 
ragansett Electric Lighting Com- 
pany, Providence, R. I., provision has 
been made for storing rigid conduit 
and reels of cable and rope with 
minimum occupation of space. Fig. 1 
shows a skeleton timber rack layout 
for holding conduit in vertical or in- 


FIG. 1 (LEFT)—SHELETON ON TIMBER FRAMBSUPPORTS RIGID CONDUIT. 
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clined stands. The rack is assembled 
of 12 in. x 12 in. uprights tied 
together by a longitudinal stringer 
of the same cross-section, bays for 
the reception of different sizes of 
pipe being formed by 4 in. x 6 in. 
crosspieces. Stacking conduit in this 
way enables desired sizes to be with- 
drawn without interference with 
other sizes and gives a continuous 
visual check of the amount of stock 
on hand. 

Reel storage (Fig. 2) is effected by 
setting the bearing spindles carrying 
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the spools into diagonal slots in 
fabricated steel T-members } in. 
thick, these members being installed 
as uprights and tied into horizontal 
cross-members at top and bottom by 
bolts. A flexible arrangement meet- 
ing the space requirements of dif- 
ferent-sized reels is assured by the 
provision of numerous bolt holes in 
the horizontal members and by fre- 
quently recurring slots in the up- 
rights. Jenks & Ballou, Providence, 
were engineers and architects of the 
new service station. 
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Michigan Rules on Wattmeter Installations* 


Sealed Switch Boxes, Safety Cabinets and Suitable Locations 
Are Made Obligatory by Rule 1692 of Public 


Utilities Commission 


NDER Rule 1692 of the Mich- 
igan Public Utilities Commis- 


sion, the entrance switch boxes shall 
be so arranged, sealed or locked that 
unauthorized persons cannot tamper 
with either the switch or the main line 
fuse; provided, however, that in an 
emergency a consumer may remove 
this seal from the main fuse com- 
partment if the utility is promptly 
notified that the seal has been re- 
moved. All service wiring passing 
through or along partitions to en- 
trance switches shall be installed in 
continuous lengths of approved rigid 
metal conduit up to the entrance 
switch and be equipped with proper 
fittings. No exposed wiring shall 
be installed between the entrance 
switches and meters. The entrance 
switches and cut-outs, except where 
installed on approved switchboards 
or panels, shall be inclosed in metal 
*An abstract of the meter committee’s re- 
ort, J. C. Langdell, chairman, before the 


treat Lakes Division, N. Kk. L. A., Sept. 27, 
923 


ow. 


1 
( 
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boxes of approved safety inclosed 
type, so designed that the switch 
may be operated by a suitable handle 
on the outside of the switchbox. The 
covers of such a switchbox shall be 
so designed that they can be either 
sealed .or locked in a closed position, 
and the switch handle shall be so 
designed that it can be locked in the 
open position, and they must indi- 
cate whether they are open or closed. 

No utility shall furnish electric 
supply service to any applicant until 
the installation of utilization equip- 
ment to be served has been approved 
by a recognized inspection agency 


or the controlling civil inspection 
authorities. In case this does not 
exist, the utility shall make an 


examination and inspection of the 
installation, and if there are any evi- 
dent violations of the rules of the 
commission governing the installa- 
tion, the utility shall not furnish 
service until these violations are cor- 
rected. In case of disagreement re- 





FIG. 2 (RIGHT) STEEL RACK KEEPS REELS OFF THE FLOOR 
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garding installations the matter 
shall be referred to the commission 
for a ruling. 

Although the 1922 report of this 
meter committee showed a varied 
practice among companies regarding 
the use of meter safety cabinets, 
at this time (September, 1923) man- 
ufacturers of meter and_ service 
equipment have small-sized cabinets 
well standardized from a standpoint 
of dimensions. Cabinets with serv- 
ice switch and fuse _ connection 
blocks are available in the 30-amp. 
size. These cabinets take the place 
of the service switch and meter 
fitting formerly used. In all cases 
provision is made for carrying the 
neutral wire through the cabinet 
without a fuse, and in some cases 
also with a disconnecting link in- 
stead of the switch blade as ap- 
proved by the National Electricai 
Code. Provision is made at the neu- 
tral cabinet for connecting the 
ground wire, which can be brought 
into the cabinet through a knockout 
in the bottom. 

The connection blocks have a pro- 
vision for testing the meters with- 
out interrupting the customer’s load 
or disturbing any of the permanent 
wiring connections. This provision 
consists of a switch blade on the load 
side of the meter which can be 
opened only from within the cabinet. 
All switches are operated from the 
autside of the cabinet and shut off 
the current from the meter. For 
the mutual protection of both con- 
sumer and company, all service and 
meter cabinets should be kept sealed 
in order to accomplish the full safety 


COMPARISON OF PROPERTIES OF VARIOUS INSULATING MATERIALS 


Hard Rubber 


Properties 


tumlinght... 


dized, peoeaing 
sulphurie acid; 


is greatly reduced, 
Cases 


Metalticinserts. . . 


junction of metal and hare 


ported, 
Machining qualities 


less accurately 


grain of a shaving; has-tende 


Surface discolors and detetio- 
rates after a few months; the sul- 
phur of the hard rubber ie oxi- 
the equivalent of 
this may take up 
ammonia from the air or may 
attack the filling materials form- 
ing the various sulphates upon 
the surface; the surface resistivity 


have been observed in 
which there is corrosion of copper 
and brass inserts at the exposed 
i rub- 
yer; no such corrosion of bronze 
or tinned inserts has been re- 


Admits of high polish; machines 
than would be 
supposed, due to great resiliency; 
the better the grade the more 
readily it is machined; quality 
may be judged roughly by color 
and texture, toughness, color and 
ney 
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desigaus of the equipment. Con- 
sequently, when they are of a fused 
type, the circuit fuses are to be pro- 
vided on the load side of the meter, 
which will be accessible to the cus- 
tomer. Fuses in the meter cabinet 
should be of a size determined by 
the capacity of the connection block 
and should be heavier than the cus- 
tomer’s fuses. 

During the year the meter com- 
mittee investigated to find what at- 
tention had been given power-factor 
correction. Out of eleven question- 
naires submitted, four companies 
said that they were measuring power 
factor for billing purposes. One 
company reported that in doing this 
it makes use of two watt-hour me- 
ters by employing auto-transformers 
to determine the reactive kilovolt- 
ampere hours. Measurements are 
made of the customer’s power factor 
from time to time, and the cus- 
tomer’s demand is increased in the 
ratio of 90 to the measured power 
factor when the measured power fac- 
tor is below 90 per cent. No data 
as to the frequency of measurement 
of testing were included. 

Another company reported the 
same method of determining the 
‘ower factor and the same method 
of application, with the exception 
that it used 70 per cent as the stand- 
ard power factor instead of 90 per 
cent. Power-factor measurements 
are made on a given installation 
every six months. 

Another utility follows the same 
method, except that measurements 
are made monthly. The power fac- 
tor is determined from the meter 














Vuleanized Fiber 


Laminated 


No effect. No visible effect. 


No effect. Noeffect. 


Admits of a fine finish; may be 
sawed, punched, drilled, stamped, 
embossed, turned, planed, bent, 
tapped; tough, resists shock; can- 


sed, milled, 
not be molded. 


or against the 
as easily as ha 


to warp; can be molded to size 


Cost. . About 


pound in sheet form. 


within plus or minus 0.002 in. 
$0.59 to $1.10 ver 


50-80 cents per pound up to | 
jin. in thickness; about $5 per 
pound for 2 in, in thickness, 





Admits of a good polish; can be 
sawed, pumabed. drilled, stamped, 
turned, planed, knurled, embos- 

tapped either with 
ain, though not 
rubber and vul- 
canized fiber; tough, resists shock; 
cannot be molded, 


About $1 per pound. 
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readings in the usual manner, but 
corresponding to every power factor 
is a multiplying constant by which 
the kilowatt-hour consumption is 
multiplied to give the energy con- 
sumed. The standard power factor 
in this case is 85 per cent. Another 
company reports two methods of 
measurement in use. For secondary 
customers the standard method with 
two watt-hour meters and auto- 
transformers is used, while for pri- 
mary customers the middle tap on 
the secondary of the potential trans- 
formers is used. The method of ap- 
plication to the ratio is the same in 
both cases. A standard power fac- 
tor of 80 per cent is adopted. 





Electrical Insulating 
Materials 


COMPARATIVE summary of 

the properties of hard rubber, 
vulcanized fiber and laminated and 
molded phenolic insulated materials, 
as taken from the Technologic 
Paper No. 216 of the Bureau of 
Standards, was published on page 
544 of the Sept. 15, 1923, issue of 
the ELECTRICAL WORLD. This was 
quoted from a copy of the above 
paper as first issued, which did not 
contain some corrections embodied 
in the corrected reprint subsequently 
issued. These corrections affect the 
last three items of the table, which 
are reproduced herewith. The data 
regarding the effect of sunlight on 
these materials, withheld from the 
first table on account of space limi- 
tations, are also included. 


Phenolic Insulating Materials 


Molded 





After two and one-half years 
some materials show a slight 
change, such ag discoloration or 
very fine cracks; other materials 
show no such change. 


No effect. 


Admits of a fine lasting polish; 
can be machined, cut, filed, 
sawed with difficulty; can be 
molded to size within plus or 
minus 0.001! in.; quite brittle. 


Cost varies with complexity of 
steel molds. 
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Advance Schedule for Sales and Advertising 
Gets Results 


Ceatral-Station Company Serving Several Small Communities 
Averages $18.60 Appliance and Lamp Sales per 
Customer per Year 


By H. C. THUERK 


Commercial Manager Keystone Power Corporation, Ridgway, Pa. 


OR the past year a complete 

advertising and merchandising 
schedule has been used effectively to 
increase the sales in the appliance 
and contracting departments of the 
Keystone Power Corporation. The 
scheduting of commercial programs 
has been comparatively simple in 
form, but the results attained have 
demonstrated the wisdom of careful 
planning ahead. 

The company maintains retail 
stores in the towns of Ridgway, 
Johnsonburg, - Kane and Mount 
Jewett, in the north central part of 
Pennsylvania. These towns have 
populations of 6,200, 6,500, 7,500 and 
1,800 respectively and are relatively 
close to each other. They are con- 
nected by good state highways so 
there is considerable’ interurban 
traffic. In addition, the newspaper 
in each community has a rather 
large circulation in the other towns. 

With these conditions in mind it 
was decided to operate the four 
stores as a unit. In carrying out 
this idea the show windows in each 
of the stores display the same mer- 


~——. Show Windows 





chandise and appliances at the same 
time, newspaper advertising in each 
town is related definitely to the show- 
window displays, and in like manner 
all other forms of advertising and 
sales efforts are co-ordinated. 

The merchandising schedules used 
are planned ahead to cover a period 
of four months. This has_ been 
found to be the most satisfactory 
plan, for schedules covering longer 
periods must be revised often to ac- 
commodate special campaigns. Sell- 
ing or advertising campaigns con- 
ducted by manufacturers can usually 
be anticipated four months in ad- 
vance if effort is made to secure the 
necessary information. 

The schedule reproduced here 
covers the period from April 27 to 
Aug. 29. It will be noted that this 
schedule is outlined by weeks, so that 
the salesmen in charge of the stores 
know exactly what appliance to fea- 
ture in the windows and what to 
advertise in the newspapers on the 
different days of the week. It gives 
them instructions as to advertising 
material which should be _ inclosed 


SALES AND ADVERTISING SCHEDULE, MAY 1, 1923, TO SEPT. 1, 1923* 


Newspaper Advertising ——— 


with the monthly electric bills and 
daily appliance invoices, and also 
indicates under ‘“‘Remarks” special 
window displays, special advertising 
literature, etc. It may be mentioned 
here that this company does electrical 
contracting work and that its news- 
paper advertising on one day of each 
week concerns housewiring. 

It has been found that by using 
this schedule considerable time has 
been saved by the salesmen in trim- 
ming windows, and windows are 
trimmed regularly. Previous to the 
adoption of this plan the windows 


TABLE I—COMBINED GROSS APPLIANCE, 
MERCHANDISING AND HOUSEWIRING 
SALES BY MONTHS 


Per Cent 


1922 1923 Increase 

January. $4,829. 32 $6,251.57 29.4 
February... 4,207. 13 4,338. 80 3.1 
March... 3,542. 80 7,362.07 107.9 
April....... 6,493.61 9,512.25 46.5 
May..... 4,866.78 8,465. 38 ae 
SUNG «skce 3,964.90 8,381.67 111.3 
July 3,741.33 7,773.20 108.0 
\ugust..... 4,960. 89 6,796. 80 37.0 
September.. 4,479. 81 8,346.84 86.3 
October. ... 9,616.73 10,951.22 13.9 

Total.... $50,703.30 $78,179.80 54.3 
were trimmed spasmodically, and 
much time and energy were wasted 


deciding what should be placed on 
display. This schedule, however, 
does not discourage individual initi- 
ative, for the arrangement of the 
windows is left entirely to the local 
man. 

The merchandising schedule is 
tied in as closely as possible with the 


Inclosure Inclosure 


with with 
Week Appliance Fri. and Mon., Tues. Theater Lighting Appliance Remarks 
to Push Right Left Sat. and Wed, Thurs. Slides Bills Invoices 
\pril 27-May 3 Cleaners Lamps Cleaners Lamps Cleaners Wiring Cleaners Cleaners Fans Cleaner broadsides 
May 4-10.. Cleaners Toasters Toasters Cleaners Wiring Toasters 
May t1-17.. Fixtures Cleaners Fixtures Cleaners Wiring Cleaners 
May 18-24.. Cleaners Wiring Supplies Supplies Cleaners Wiring Cleaners Decoration Day 
May 25-31...... Trons Washers Irons Washers Wiring Washers window 
June {-7.. Fans Curlers Table Appliances Curlers Appliances Wiring Curlers Fans Irons Wedding gifts 
June 6-14...... Fans Ranges Fans Ranges Wiring Fans Flag Day, June 12 
June 15-2] Cleaners Fans Fans Cleaners Wiring Cleaners Range demonstra- 
June 22-28. . Fans Lamps Stoves Fans Wiring Fans tion 
June 29-July 5 Irons Washers Irons Irons Washers Wiring Washers Irons Washers Fourth of July win- 
luly 6-§2...... Irons Fans Fans Irons Wiring Irons dow, Tron campaien 
July 13-19.. Fixtures Irons Fixtures Trons Wiring Irons (Special prizes for 
July 20-26...... Irons Cleaners Trons Cleaners Wiring Cleaners employees) 
July 27~Aug. 2 Toasters Irons Toasters Irons Wiring Irons 
Aug. 2-8.. Washers». Percolators Washers Percolators Washers Wiring Washers Washers Cleaners 
Aug, 9~§5,..... Washers Table Appliances Appliances Washers Wiring Appliances 
Aug. 16-22...... Cleaners Lamps Lamps Cleaners Wiring Cleaners 
Aug. 23-29. Washers Stoves Washers Wiring Washers 


Stoves 


*In using this schedule windows should be trimmed on Fridays. To save time newspaper advertisements for a whole week should be prepared at one time 
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FIG. 1—RELATION BETWEEN APPLIANCE 
SALES AND DOMESTIC LIGHTING REVENUE 





national schedule of the manufac- 
turers whose merchandise is sold. 
The window-display service of one 
of the largest manufacturers of 
household appliances is being used 
and is considered when the schedules 
are prepared. 

Special campaigns are in progress 
most of the time and are indicated 
on the schedule. A separate letter 
of instructions is sent to every man- 
ager and salesman for each cam- 
paign, and prizes are always given 
as inducements to the salesmen. It 
might be well to state at this point 
that competition is keen in the terri- 
tory served by this company. In 
Kane there are two other retail elec- 
trical stores, and there is one each 
in Ridgway and Johnsonburg. 

The accompanying tables show how 
the gross sales of this year compare 
with the corresponding period in 
1922. 

Table I shows the gross merchan- 
dise, appliance and _ house-wiring 
sales by months for the first ten 
months of the past two years. It 
can be seen that each month’s sales 
show an increase over the corre- 
sponding month of the previous year. 
The merchandising schedule was first 
used during September, 1922, so that 
real results from its adoption could 
not be expected at once. 

The gross sales for the ten months 
of 1923 showed an increase of 54.3 
per cent over the corresponding 
period of 1922. If we consider only 


TABLE II—GROSS APPLIANCE SALES FOR APRIL TO OCTOBER, 1923, INCLUSIVE 


Average 
Monthly 









ELECTRICAL WORLD 


1922 (10 Mortis) 
(/0 Months) - 


ces Sole 
n 


8 


Number of Applian 
3 





Irons Cleaners Washers Heating Fans Misc 


Appliances 
2—COMPARISON OF APPLIANCE 
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FIG. 


the first seven months of 1923 and 
compare the gross sales during these 
months with the corresponding seven 
months of 1922 (during which no 
schedule was used), we find the gross 
sales have increased 67.8 per cent. 

Table II shows the relation be- 
tween appliance sales and domestic 
consumers in the towns where retail 
stores are maintained. Gross sales 
of tungsten lamps have been included 
under “Appliance Sales” in this 
table. The lamp sales constitute 5 
per cent of the total appliance sales. 

The appliance sales per month per 
residential customer vary from $1.01 
to $2.42, with an average for the 
entire property of $1.55. If we as- 
sume that average sales for the seven 
months represent a fair average for 
all months, then on a yearly basis 
these figures vary from $12.12 to 
$29.02, with an average of $18.60. 
No separation of appliance sales 
from all merchandise and jobbing 
sales was made until April of this 
year, so that figures are available 
for comparison purposes from this 
date only. 

The lower showing of the Kane 
store is due to the fact that from 
May to September inclusive no out- 
side salesman was employed. The 
appliance sales per consumer at Kane 
for April were $2.02 and for October 
$1.52. 

The figures given in this table 
show that in two of the towns, Ridg- 
way and Mount Jewett, the monthly 


Number of 
Domestic 


Appliance Sales per Average Monthly 


Appliance Consumers Domestic Consumer Domestic Electric 
Sales for as of Per Per Bill for Year 
Seven Months July 1, 1923 Month Year Ended Sept. 30, 1923 
Ridgway. . $1,993.93 823 $2.42 $29.02 $2.96 
Johnsonburg... 756.5% 548 1.38 16.56 2.26 
Kane..... 1,262.12 1,253 1.0) 12.12 3.28 
Mount Jewett. 275.86 140 1.97 23.64 2.40 
Total.. $4,288.42 2,764 $18.60 $2.96 
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MONTHS, 1922 AND 1923 





appliance sales per domestic con- 
sumer are very nearly as large as 
the average domestic electric bill in 
these towns. 

Table III shows how the total 
number of appliances sold in 1923 
has been increased over a corre- 
sponding period in 1922. The most 
important comparison here from the 
standpoint of the appliance business 
is the large increase in the number 
of washers and vacuum cleaners 





TABLE III—NUMBER OF APPLIANCES SOLD 


First Ten First Ten 
Months, Months, Percentag 
1922 1923 Increasi 
Se 348 297 14. 6* 
Cleaners.,.... 42 109 159.5 
Washers,...... 69 162 135.0 
Heating appli- 
ences. 55 117 112.7 
Fans..... 8 50 525.0 
Miscellaneous 
appliances 60 88 46.7 
Total. 582 823 41.5 
Added load in 
kilowatts. 233.2 257.3 10.4 
Estimated an- 
nual revenue 


$2,981. 80 


$3,489: 40 17.0 


* Decrease. 


sold. This increase has been due to 
systematic and carefully planned 
campaigns carried out with the co- 
operation of the jobber and manu- 
facturer. 

The comparisons at the bottom of 
Table III are of special interest to 
central stations from the electric 
revenue standpoint. As a result of 
the merchandising plans outlined 
above, the added load in kilowatts 
due to appliance sales has been in- 
creased 10.4 per cent and the es- 
timated annual revenue from appli- 
ances has been increased 17 per cent. 
These figures were obtained by using 
the average values of wattage and 
annual kilowatt-hour consumptions 
of the various appliances, as recom- 
mended by the Society for: Electrical 
Development and manufacturers of 
electrical household appliances. 
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Rate Reduction Receives 
Praise from Press 


UBLIC relations and good will 

were furthered recently by the 
voluntary reduction of rates on the 
part of the Northern Connecticut 
Light & Power Company. A two- 
part rate based on an initial charge 
of 12.5 cents per kilowatt-hour for 
the first 1.5 kw.-hr. per 100 sq.ft. of 
floor area, with an energy charge of 
6 cents per kilowatt-hour for all 
additional service and a minimum 
charge of $1 per month, will go into 
effect Jan. 1 on the system of the 
company. At the same time the com- 
mercial lighting rates will be reduced 
from 13 cents maximum, net, to 12.5 
cents maximum net, on a block plan, 
with two steps in place of three pre- 
vious steps, all energy used above the 
first block to be billed at 9 cents net. 

In a full-page advertisement 
Walter P. Schwabe, vice-president 
and general manager, announced the 
reduction as voluntary and due to 
the increased number of customers 
and more liberal use of electricity, 
despite continued high costs of oper- 
ation. Typical savings by average, 
large and small customers are cited 
for the old and new rates. Local 
editorial comment, which refers to 
the action of the company as “an 
oasis in a desert of ascending prices,” 
says: 

The announcement of the reduction 
in its electric lighting rate by the 
Northern Connecticut Light & Power 
Company will doubtless be received 
with no small amount of satisfaction 
by the customers. It comes like an 
oasis in a desert of ascending prices. 
In addition to the material benefit— 
and in dollars and cents this is no 
insignificant sum—there is the feeling 
of gratification that it will give the 
consumer to know that the act is 
voluntary on the part of the man- 
agement of the company. So far as 
the public was concerned, there was 
neither demand or agitation for this 
reduction. Had the lighting company 
elected to do so it might have gone on 
indefinitely on the present basis of 
charges. It apparently prefers the 
policy of giving the consumers the 
benefit of anything that accrues over 
a reasonable return on the investment. 
That this policy will be well received 
here is certain. It is an impressive 
indication of community interest that 
should have a salutary effect on those 
who insist that nothing good comes 
from a publie service corporation. 

In some respects, of course, it should 
be remembered that the local concern 
differs from the average corporation of 
this character. Considerable of the 
stock is owned by the local consumers, 
which gives it a common community 
status above the average. The gene 
eral manager, Mr. Schwabe, has gore 
to no small expense in placing the full 
details of this reduction before the 
people in this issue. His statement 
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should be carefully studied by the 
people, for that is the primary purpose 
in making it public in this manner. 
No detail appears to be lacking in this 
published statement to make the new 
rate clear, and the reward for the 
effort will come from the intelligent 
-_ it is hoped the public will take 
of it. 





Commissioners’ Views on 


Utility Problems 


LTHOUGH there is no industry 
that requires a better public 
appreciation of its problems than the 
public utility business, unfortunately 
no industry is less understood, Sher- 
man T. Handy, Michigan Public 
Utilities Commission, declared re- 
cently. Hence the utilities’ problems 
and aims should be taught in the 
public schools so that the younger 
generation can educate their parents. 
Regulation will last in its present 
form, Mr. Handy contended, only so 
long as commissions have the con- 
fidence of the public, and utilities 
must help maintain this confidence. 
He expressed an abiding faith in 
human nature and expressed a belief 
that the public will allow utilities a 
fair return if they understand the 
business. More harm can be done to 
public relations by improperly con- 
ducted office routine than in any 
other way, Mr. Handy thought. 
Consolidation is the order of the 
day, but there have been some re- 
grettable accompaniments, in the 
opinion of Lewis E. Gettle, chairman 
Railroad Commission of Wisconsin. 
These have been due to the acquisi- 


tion of properties at excessive prices ° 


(1) because too much weight has 
been given to going value, (2) 
through the payment of nuisance 
values, and (3) because of bidding 
among competing companies. The 
issuance of securities on such in- 
flated valuations cannot be allowed 
by the commissions, Mr. Gettle de- 
clared. While he expressed recogni- 
tion of the fact that these conditions 
do not exist everywhere, he said 
there were a few cases in Wisconsin 
which will magnify the seriousness 
of the problem from the industries’ 
viewpoint if they are not completely 
eradicated. 

He also referred to a case where 
unnecessary construction work was 
done by one company having a sepa- 
rate engineering organization, just 
to get the profit on the work. Ex- 
pansion should be based on known 
growth and not on speculation, since 
nothing stirs up the public more 
than corporate profligacy and ex- 
travagance. 
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What Other Companies 
Are Doing 


Bangor, Maine.—Plans are being 
matured for an electric show in the 
early spring under tne auspices of 
the Bangor Railway & Electric Com- 
pany and local contractor-dealers. A 
radio broadcasting license has veen 
secured by the Bangor company and 
a transmitting station installed at its 
headquarters offices to be used in 
creating interest in the progress of 
show plans. Edward M. Graham is 
president and general manager. A 
representative of the ELECTRICAL 
WORLD gave an informal talk last 
week upon electric show policies at 
a joint meeting of local electrical 
men Dec. 11. 


Boston, Mass.—The first month’s 
sale of kitchen-lighting units in five 
small suburban towns served by the 
Edison Electric Illuminating Com- 
pany totaled 1,000 purchases of 100- 
watt and 150-watt outfits, the former 
size predominating. Eight salesmen 
are at work, and up to Nov. 30 only 
two withdrawals had been reported 
from the total of sales. 


Chicago.—The Central Station In- 
stitute of the Commonwealth Edison 
Company, Chicago, has 813 students 
enrolled in nineteen different classes. 
This institute was founded to inter- 
pret the central-station industry to 
its employees and to serve as a train- 
ing school for college graduates. 
Sixty-four college graduates are at 
present taking the regular central- 
station practice course, while 243 
others are engaged in the study of 
engineering and operating theory. 
New employees to the number of 
seventy-five are getting their first 
contact with the company, and six- 
teen others are taking the standard 
N. E. L. A. engineering course. 


Fond du Lac, Wis.—Classes of 
instruction have been established by 
the Eastern Wisconsin Electric Com- 
pany in this city and Oshkosh for 
the purpose of further educating its 
employees in the matter of public 
relations so that the spirit of service 
to customers will be paramount. 
The company will provide its em- 
ployees with special courses of 
reading matter giving suggestions 
on winning and keeping public good 
will. Arrangements have been made 
for a series of monthly meetings at 
which prominent men of the organ- 
ization will address the employees 
along this line. The special courses 
are provided by the N.E.L.A. and ex- 
plain various public utility questions. 








1332 


ELECTRICAL WORLD 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
from All Parts of the World 





Hvdro-Electric Development and 
Steam Equipment 


Development in Powdered-Fuel Fir- 
ing. —J. S. ATKINSON. — The author 
contrasts the turbo-pulverizer unit with 
the central system, and answers numer- 
ous criticisms of powdered-fuel firing. 
Among the criticisms discussed are the 
high first cost of plant, high running 
costs, both for replacements and for 
power required, danger of complete 
stoppage and the danger of explosion 
or slow combustion of the fuel, the 
ground space taken up by the plant, 
the noise of the grinding machinery, 
and the ejection of ash from the chim- 
ney top.—Electrical Times (England), 
Nov. 8, 1923. 


Condenser -Tube Corrosion. — The 
problem of the corrosion on condenser 
tubes is primarily a concern of the 
chemist and metallurgist as a chemical 
reaction is involved. The possible pre- 
vention of corrosion, the importance of 
minor variations and the physical fac- 
tors of the tube structure are given.— 
Engineering (England), Nov. 12, 1923. 


Tests of a Powdered-Coal Plant.— 
H. KREISINGER, J. Buizarp, C. E. 
AUGUSTINE and B. J. Cross.—The re- 
sults of tests of the pulverized-coal 
plant of the St. Joseph Lead Company, 
at Rivermines, Mo., are given. The 


STEAMING TESTS ON PULVERIZED-COAL 
BOILER INSTALLATION 





Test number I *2 +2 
Duration, hours. . .. 48 119.22 93.28 
Condition of coal when 

burn Dried Dried Undried 
Rating, per cent 202 155 155 
COs... 12.9 13.7 13.6 
Temperature of flue gas, 

OE. Bhs i ss0 666 561 567 
Temperature of super- 

heated steam, deg. F. 546 525 534 
Over-all efficiency of the in i 


boilers 74.4 


boiler tests were made on two Stirling 
boilers, each having 7,688 sq. ft. of 
heating surface, and the results are 
given in the accompanying table.— 
Technical Paper 315 of the Bureau of 
Mines. 

Determining the Economical Interval 
Between Cleanings of Condenser Tubes. 
—C. E. CoLtsporn.—Sediment deposited 
on condenser tubes by cooling water is 
frequently a matter of continual daily 
accumulation. The best vacuum ob- 
tainable then steadily decreases. The 
steam consumption of the prime mover, 
therefore, is gradually increased, repre- 
senting a loss in dollars, which is bal- 
anced against the cost of cleaning 
tubes. The most economical period be- 
tween tube cleanings depends upon how 
fast the sediment is deposited, the cost 


of the vacuum loss, which varies with 
the relative load to a large extent, 
and the cost of cleaning tubes. Eco- 
nomical operation usually requires a 
seasonal variation in cleaning schedule. 
—Power, Nov. 20, 1923. 


Generation, Control, Switching 
and Protection 


Regulation of Voltage in Alternat- 
ing-Current Distribution Networks.— 
F. JAcOBSEN.—This paper, read at the 
Electrotechnical Congress in Gothen- 
burg, Sweden, in 1923, discusses the 
effects of voltage variations for incan- 
descent lamps, heating appliances and 
synchronous motors for the conditions 
that prevail in the electrical industry 
of Norway. It is maintained that the 
voltage variations should be limited to 
4 per cent or 5 per cent. For this 
variation there is a reduction of about 
124 per cent in the intensity of the 
light of an incandescent lamp, and 
this is considered tolerable. The effi- 
ciency and power factor of three-phase 
synchronous motors are not changed 
appreciably, and the maximum torque 
is not changed by more than about 
7.5 per cent. The efficiency of heating 
appliances is not affected, and the time 
for boiling in cooking apparatus is 
extended only about 8 per cent. Since 
the voltage variation of the distribu- 
tion transformers may amount to 1.5 
per cent to 3 per cent, it is necessary 
to limit the voltage variations in the 
distribution network to about 2 per 
cent. The power system should be de- 
signed with this limit in view. The 
author also gives a very simple method 
for predetermining the voltage varia- 
tions in the distribution network. It 
is shown that the ratio of voltages at 
short circuit and no load depends pri- 
marily on the length of the transmis- 
sion line and is practically independent 
of cross-section and general arrange- 
ment. For example, for a length of 
line of 650 km. to 800 km. and a copper 
cross-section of 95 sq. mm. to 240 sq. 
mm. the error resulting from neglecting 
these factors amounts to only 1.5 
per cent. Convenient graphical meth- 
ods are given.—Teknisk Tidskrift 
(Sweden), Elektroteknik, Oct. 6, 1923. 

Methods of Voltage Control of Long 
High-Voltage Lines by the Use of 
Synchronous Condenser.—J. A. Koontz, 
Jr.—Inherent characteristics of high- 
voltage lines and high-voltage trans- 
formers, the effect of low-power-factor 
load on high-voltage lines as to limiting 
capacity, the uses of condenser for in- 
creasing line output and obtaining good 
voltage control, and the characteristics 
which must be met by generators, con- 
densers and regulating equipment in 
order to control properly voltage over 
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all operating conditions, are considered 
in this paper.—Journal of A. I. E. E., 
December, 1923. 


Transmission, Subsiations and 
Distribution 


Alternating Current for 380/220-Volt 
Farm Installation. —V. FAABoRG-AN- 
DERSON.—The paper, read at the Elec- 
trochemical Congress in Gothenburg, 
Sweden, 1923, discusses several prob- 
lems incidental to the introduction of 
alternating current to _ three-phase, 
380/220-volt farm installations in Den- 
mark. This voltage is used to a con- 
siderable extent at the present time. 
The author gives very extensive statis- 
tical information concerning accidents 
that have occurred in various alternat- 
ing-current and direct-current installa- 
tions. This information is of consider- 
able general interest, but it must be 
reviewed in its entirety if used as a 
basis for general conclusions. Details 
of specific installations are given to 
show the progress that has been made. 
—Teknisk Tidskrift (Sweden), Elec- 
trotecknik, Oct. 6, 1923. 


Electrical Apparatus for High-Ten- 
sion Power Transmission.—S. Q. HAYEs. 
—A general instructive and descriptive 
article continued from the November 
issue on the electrical equipment in- 
volved in high-tension power transmis- 
sion. In this issue bushings, oil circuit 
breakers, disconnecting switches, light. 
ning arresters and arrangements of 
transformers are considered.—Electric 
Journal, December, 1923. 


Leakage Flux Between Parallel Pole 
Cores of Circular Cross-Section.— 
B. Hacup.—Some of the formulas used 
by designers for the purpose of calcu- 
lating the leakage flux passing between 
circular pole cores in salient-pole ma- 
chines are far from satisfactory, since 
they cause the flux to be considerably 
underestimated. The author draws 
attention to formulas and curves from 
which the permeance of the leakage 
paths can be found with high accuracy, 
the results being derived by simple 
mathematical methods. A critical com- 
parison of the old with the new form- 
ulas is given, illustrated by a numerical 
example to show the use of the new 
results in practice.—Journal of Insti- 
tution of Electrical Engineers (Eng- 
land), October, 1923. 


Units, Measurements and 
Instruments 


Test Results on the Performance of 
Suspension Insulators in Service.—C. 
F. BENHAM.—Megger test results on 
suspension insulators on the lines of the 
Great Western Power Company, cover- 
ing records since 1908, giving the per- 
centage of depreciation by districts— 
that is, mountain, valley and coast con- 
ditions—are given. These results also 
oover various types of insulators.— 
Journal of A. I. E. E., December, 1923, 

Mercury-Vapor Pumps.—H. P. 
WaRAN.—The rapid production of high 
vacua is becoming increasingly neces- 
sary, and the mercury-vapor pump ac- 
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complishes this efficiency and rapidly. 
After discussing some of the drawbacks 
of the mercury-vapor pumps now on 
the market, the author describes im- 
provements to the Volmer pump, which 
has proved very satisfactory.—Journal 
of Scientific Instruments (England), 
November, 1923. 


Illumination 


Temperature qnd_ Brightness of 
Tungsten Lamps.—W. E. ForsYTHE.— 
After some general remarks on the 
brightness and temperature of incan- 
descent lamp filaments, the author de- 
scribes the three different ways of 
measuring brightness of tungsten. 
Valuable data are given in four tables 
in the article—General Electric Re- 
view, December, 1923. 


Lighting of Large Dry Goods and De- 
partment Stores.—The revised issue of 
this bulletin now includes new illus- 
trations of typical installations con- 
forming to modern standards, a table 
of desirable intensity of illumination 
and a discussion of the choice of re- 
flecting and diffusing equipment. Par- 
ticular emphasis is laid on developments 
which have taken place in the last two 
years.—Bulletin L. D. 132 of the Edi- 
son Lamp Works of the General Elec- 
trie Company. 


Motors and Control 


Magnetic Fields of Three-Phase In- 
duction Motors.—F. J. TEAGO.—In deal- 
ing with the subject of stator and rotor 
windings it has been usual to describe 
a coil in terms of its slot pitch—that is, 
in terms of the number of slots spanned 
by the coil. The author feels that a 
certain amount of confusion arises 
when it is attempted to describe wind- 
ings in terms of “pitch,” and it is pro- 
posed to use the terms “normal distri- 
bution” and “super-distribution,” which 
are definite and lend themselves to very 
simple mathematical representation. A 
case of normal distribution of the wind- 
ing is one in which the windings of one 
phase are put into a number of consecu- 
tive slots per pole equal to the actual 
number of stator slots per pole per 
phase and where no other phase wind- 
ings are interwoven with them. It is 
shown that with one coil side per slot 
there is little benefit to be derived from 
a departure from a normal distribution 
{ the winding, but that with two coil 

ides per s'ot super-distribution is use- 
‘ul. The changes in the flux density 
and magnetizing current, with changes 
n the number of poles, are discussed, 
‘together with their bearing upon the 
‘henomenon of crawling.—Journal of 
institution of Electrical Engineers 

England), October, 1923. 

Starting of Polyphase Squirrel-Cage 
lotors.—B. F. BAmLey.—The different 
methods of starting polyphase induc- 
tion motors are briefly reviewed and 
the speed-torque curves obtained with 
various types are considered. The 
effect of starting current upon line volt- 
ages, upon the motor and upon con- 
nected apparatus is- taken up. It is 
shown that the performance of the com- 
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pensator is poorer than ordinarily as- 
sumed and that the effect upon the 
line voltage is less with a resistance 
starter than with a compensator. It is 
also shown that the heating of the 
motor is least when thrown directly on 
the line. The energy required with the 
various methods is also considered. In 
large installations it is shown that the 
considerations involved are radically 
different—Journal of A. I. E. E., No- 
vember, 1923. 


Electrophysics, Electrochemistry 
and Batteries 


Non-Arcing Metals.—H. Yaci and 
H. Oyvama.—After a brief review of 
the research that has been made on 
arcing and non-arcing metals, a 
description is given of investigations 
in which the authors made a oscillo- 
graphic study of instantaneous phe- 
nomena and found out the existence of 
two distinctly different phases of dis- 
charge between copper electrodes. The 
factors which seem to have connection 
with the non-arcing quality of certain 
metals are discussed.—Journal of In- 
stitute of Electrical Engineers of 
Japan, September-October, 1923. 


Electric Storage Battery—H. E. 
DANCE.—The paper opens with a 
reference to the early failure of the 
electric battery vehicle and to the mis- 
conceptions which exist as to its proper 
duty. The battery is not dealt with in 
detail, but a table showing the char- 
acteristics of the two chief types is in- 
cluded, while the motor is dealt with 
by a brief reference to the main fac- 
tors controlling its design. The ques- 
tion of transmission is discussed at 
length, as is also the subject of con- 
trol. Under the heading of transmis- 
sion special circumstances affecting 
differential action are noted. As infor- 
mation regarding the methods of charg- 
ing is not readily accessible, it was 
decided to devote a section to this sub- 
ject, which is probably of greater inter- 
est to the user than is the battery itself. 
—Journal of Institution of Electrical 
Engineers (England), October, 1923. 


Traction 


Concrete for Electric Railways.— 
D. A. TOMLINSON.—The author dis- 
cusses the methods, designs and uses 
of concrete for conduits, substations, 
concrete ties, stations and freight ter- 
minals, carhouses, subways, tunnels, 
bridges and trestles.—Electric Trac- 
tion, December, 1923. 


Automatic Fault Localizing on Elec- 
tric Railways—H. LuTHy—A new 
system of fault localizing is described, 
and it is shown that the difficulty in 
the application of the simple motor- 
load relay protection to an intricate net- 
work can be easily overcome by this 
system. The line sections in each sta- 
tion on the network are connected to a 
bus-bar by means of electrically remote- 
controlled oil switches, the latter being 
assembled in separate switching sta- 
tions. This interconnection permits 
any section to be isolated without dis- 
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turbing the rest of the line. The 
arrangement of the equipment is 
described on the basis of the electrified 
section of the Swiss Federal Railways 
on the line from Sihlbrugg to Zurich, 
where the system was applied.—Elec- 
trical Review (England), Nov. 16, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Modes of Resonant Vibrations of 
Telephone Receiver Diaphragms.—J. T. 
MacGrecor-Morris and E. MALLETT.— 
The well-known phenomenon of the 
“howling telephone” is extended by the 
insertion between the microphone and 
the receiver of a valve amplifier. The 
extended phenomenon is used to meas- 
ure the velocity of sound. An investi- 
gation is made as to which member of 
the complicated mechanical-electrical 
system determines the pitch of the 
“howl.” Sand figures are obtained of 
some of the various modes of vibration 
of a receiver diaphragm. The fre- 
quencies of the various modes are com- 
pared with those predicted by theory. 
As a result of these studies the author 
concludes that the characteristic note 
is determined by the telephone receiver 
and that receiver diaphragm overtones 
are substantially in accordance with the 
plate theory.—Journal of Institution of 
Electrical Engineers (England), Octo- 
ber, 1923. 


Recent Developments in Telephone 
Equipment for Train-Dispatching Cir- 
cuits —W. H. CAPEN.—This paper pre- 
sents in detail the recent developments 
in telephone equipment for train dis- 
patching, including a brief outline of 
its history up to the present time, the 
transmission requirements of dispatch- 
ing circuits, together with the effect of 
the electrical characteristics of the line, 
number of sets, etc., on the proper de- 
sign for maximum efficiency; diagrams 
showing the circuits for the dispatch- 
ers’ and way-station sets; the develop- 
ment of the vacuum-tube amplifier with 
loud speaker for both dispatcher and 
way-station use; diagrams and photo- 
graphs illustrative of the apparatus 
discussed; discussion of the practical 
application and limitations of the pres- 
ent train-dispatching apparatus. An 
appendix follows giving in detail the 
development of certain mathematical 
formulas used in the design of the ap- 
paratus. — Electrical Communication, 
Vol. II, No. 2. 


Applications of Long-Distance Tele- 
phony on the Pacific Coast—H. W. 
HitcHcock.—The author deals with 
the general problem of providing long- 
distance telephone service on the Pa- 
cific Coast. A description of the pres- 
ent toll plant is given and the applica- 
tions which have been made of recent 
developments in telephone practice are 
illustrated. Reference is made to the 
extensive use which has been made of 
carrier telephone and telegraph sys- 
tems, and the many special problems, 
such as the loading of long-toll en- 
trance cables, which these systems in- 
troduce are pointed out.——Journal of 
A. I. E. E., December, 1923. 





Atlantic City Chosen 


N. E. L. A. Convention Will Be Held at 
Famous Resort in the Week 
Beginning May 19 


T THE recent meeting of the ex- 

ecutive committee of the National 
Electric Light Association in New York 
it was decided to hold the annual con- 
vention of the association for 1924 at 
Atlantic City during the week begin- 
ning Monday, May 19. The convention 
will be held at Young’s Million-Dollar 
Pier, and the manufacturers have ar- 
ranged to hold an exhibition at the pier 
during the week. 

For some time it was felt that the 
convention might possibly be held at 
Philadelphia, but the convention com- 
mittee being unable to secure sufficient 
hotel accommodations in that city, it 
was eliminated. 


—__——_——. 


Central-Station Christmas Mes- 
sage Put on the Radio 


President Charles L. Edgar of the 
Edison Electric Illuminating Company 
of Boston broadcasted a Christmas 
message on Monday, Dec. 24, to central- 
station executives and their public—ar- 
rangements having been made to reach 
practically all parts of the United 
States, including Alaska and Hawaii. 
Advance notices of the time of his talk, 
which was made at 10 p.m., were sent 
to about a hundred central-station ex- 
ecutives. The co-operation of the West- 
inghouse and General Electric broad- 
casting stations and the American Tele- 
phone & Telegraph Company made it 
possible to have the broadcasted 
message reach so large an audience. 

This idea of broadcasting the central 
station’s story, or personality, to the 
public was strongly urged editorially in 
the ELECTRICAL WorLp for Dee. 8. 

Mr. Edgar said in part: 

“When I was told that my message 
tonight would, within the space of a 
few moments, be heard throughout our 
North American Continent, including 
the farthest reaches of Alaska and 
Hawaii, it brought home to me with 
tremendous force how great is our ad- 
vancement today. This advancement 
has come almost without our realizing it. 

“Forty-five years ago a brightly 
burning electric arc lamp attracted 
curious crowds; the incandescent elec- 
tric lamp was a rare novelty. The tele- 
phone as we know it was in its experi- 
mental stages. Inventors were feeling 
their way in the application of this 
electric force. And since those pioneer 


days, by rapid stages, have come the 
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improvements, the increasing knowledge 
of what electricity can do and the work- 
ing out of wireless and its control un- 
til now it is possible for me to stand 
here in Boston on one edge of the 
United States and speak to a great au- 
dience distributed among 135 millions 
of people. 

“This one remarkable development 
alone in the use of electricity would 
make this a merry Christmas—a 
Christmas filled with inspiration, not 
only because it is the Christmas time, 
but because the great mass of eager, 
earnest, faithful workers in the world 
have literally taken to heart and put 
into actual practice the divine privilege 
granted to man—to rule the world.” 





Griffith Becomes First Vice- 
President of N. E. L. A. 


Franklin T. Griffith, president of the 
Portland (Ore.) Railway, Light & 
Power Company, has been elected first 





vice-president of the National Electric 
Light Association to succeed the late 
John A. Britton of San Francisco. Mr. 
Griffith was formerly vice-president of 
the association, but resigned prior to 
the last convention owing to pressure 
of work. Mr. Britton was elected to 
succeed him, and when he died last 
summer it became necessary to replace 
him by another vice-president, prefer- 
ably from the Pacific Coast. Mr. Griffith 
was chosen again and was finally pre- 
vailed on to accept the appointment. 
Mr. Griffith has always taken an active 
interest in N. E. L. A. affairs and for 
many years was chairman of the asso- 
ciation’s important water-power com- 
mittee. 
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New Muscle Shoals Offer 


Southern Power Companies May Com 
bine ix Bid of $100,000,000 on 
Fifty- Year Lease 


T IS understood in Washington that 

a large group of the Southern power 
companies have concluded an arrange- 
ment under which they intend to make 
an offer to the government to lease the 
Muscle Shoals developments for a 
period of fifty years and will pay the 
government approximately a hundred 
million dollars. 

The negotiations now going on with 
the government, it is understood, are at 
the instance of Representative Harry 
E. Hull of Iowa, who inquired of the 
Federal Power Commission the money 
value to the people of the United States 
of the power to be produced at Muscle 
Shoals. Mr. Hull, it is said, desired to 
contrast the amount of the potential 
power and its possible money value with 
the offer made last winter by Mr. Ford 
of $5,000,000 for all of the government’s 
property at Muscle Shoals—an offer 
made, it will be recalled, before the War 
Department sold the Gorgas steam 
plant for $3,500,000. It is understood 
in Washington that Mr. Hull took the 
step he did in order to bring out the 
actual value of the power to come from 
the Wilson Dam and that he was led to 
do this by the introduction in the House 
of Representatives of the so-called 
Madden and McKenzie bills, which pro- 
vide for the turning over to Mr. Ford 
not only of all the government property 
at Muscle Shoals, but of all the water- 
power rights at Wilson Dam and other 
dams in case they should be built. 

It is further understood in Washing- 
ton that the group of Southern power 
companies which are to offer the hun- 
dred million dollars for the fifty-year 
lease of the Wilson Dam intend also to 
make an offer to the government to 
purchase the Sheffield steam plant for 
approximately $4,500,000 in cash. 

The prospective offer of the Southern 
power companies, it is understood, will 
reserve 100,000 hp. for the manufacture 
of nitrates for fertilizer by the use of 
the Casale process now being estab- 
lished in this country. 


ee 


Superpower Conference to Be 
Held in Washington 


Secretary Hoover of the Department 
of Commerce has called another con- 
ference on superpower, to be held in 
Washington on Jan. 5. At this meet- 
ing the delegates appointed by the gov- 
ernors of the various states will be in 
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attendance, as well as those appointed 
by utility companies. The program for 
the meeting will be prepared by Secre- 
tary Hoover with the aid of the public 
service commissioners of the ten North- 
eastern states most interested in super- 
power. 





Record-Breaking “*Tie-in” on 
New York’s Systems 


On Tuesday, Dec. 11, the 25-vycle 
and 60-cycle power systems of the New 
York Edison Company and the United 
Electric Light & Power Company were 
tied together at the Hell Gate station 
of the latter company. This “tie-in” 
was accomplished by means of a 
General Electric 35,000-kw. induction 
synchronous-type frequency converter, 
establishing a record in frequency-con- 
verter ties and. representing a total of 
727,000 kva. working in synchronism on 
the two systems, 

The kilowatt capacity of this set is 
nearly three times that of the largest 
frequency converter previously built 
and marks a new epoch in the con- 
struction of horizontal-shaft alternat- 
ing-current machines. The induction 
unit is the largest induction motor in 
the world and has a continuous rating 
of 37,000 kva. The synchronous gen- 
erator, rated at 25,000 kva., is larger 
than any horizontal-shaft, salient-pole 
generator previously constructed. The 
installation, the manufacturer says, in- 
cludes also the largest air-blast trans- 
former in the world. 

——__>—_—_——_ 


Stone & Webster Companies 
Hold Sales Conference 


Executive and sales representatives 
of the Blackstone Valley Gas & 
Electric Company, Pawtucket, R. IL.: 
Connecticut Power Company, New 
London; Edison Electric Illuminating 
Company of Brockton, Mass.; Electric 
Light & Power Company of Abington 
& Rockland, Mass.; the Boston office of 
Stone & Webster, Inc., and the Lowell 
Electric Light Corporation, together 
with New England gas companies op- 
erated by Stone & Webster, met re- 
cently at New Londowx, Conn., for a 
sales conference, with headquarters at 
the Mohican Hotel in that city. 

Among the talks of electrical inter- 
est on the program were the following: 
“How to Pick Salesmen,” Ralph H. 
Williams, Boston; “The Management’s 
Viewpoint of the Sales Department,” 
J. L. Alexander, Haverhill, Mass.; 
“Dealer Co-operation,” F. M. Feiker, 
vice-president Society for Electrical 
Development, New York; “How to In- 
crease Kilowatt-Hour Consumption per 
Residential Meter,” N. T. Wilcox, Bos- 
ton; “Sales Promotion,” R. R. John- 
son, Pawtucket; “Advertising Versus 
Man Power,” S. E. Choquette, Paw- 
tucket, and B. R. Farrand, New Lon- 
don; “Merchandising Electrical Heat- 
ing and Cooking Devices,” A. J. 
Williams, Brockton; “Public Relations,” 
R. G. Custer, Lowell; “The Value of 
the Woman’s Viewpoint in Our Busi- 
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ness,” Mrs. M. V. Martin, Pawtucket; 
“Commercial Lighting Potentialities,” 
F. C. Eteson, Pawtucket. Other 
speakers were V. E. Bird, manager 
Connecticut Power Company; H. H. 
Hunt, H. T. Edgar, M. L. Sperry and 
A. S. Pratt of the Stone & Webster 
executive organization, Boston; E. L. 
Milliken, Roger A. Gordon, F. K. Sim- 
mons and E. C. Tuite of the Blackstone 
Valley company. 





Six-Miilion-Dollar Program of 
Tennessee Electric Power 


The Tennessee Electric Power Com- 
pany, which has now under construc- 
tion a 20,000-kw. steam plant at Hales 
Bar on the Tennessee River, has re- 
cently purchased a second unit of the 
same size to be installed as soon as 


received. This will give this steam 
plant a capacity of 60,000 hp. It will 
operate in conjunction with the 


60,000-hp. water station at the same 
location. The estimated cost of the 
steam additions is $4,000,000. Plans 
call for the completion of the first 
unit about May 1 and the second unit 
July 1, 1924. 

Work is now in progress also on the 
installation of an additional 22,200-hp. 
unit at the company’s Great Falls 
hydro-electric station near the town of 
Rock Island, 75 miles southeast of 
Nashville. This unit is of the verti- 
cal type. In connection with its instal- 
lation a tunnel 600 ft. long is being 
built together with a new intake house 
and duplicate facilities to correspond 
with the 13,000-hp. unit in operation. 
The height of the dam at this develop- 
ment is being increased 35 ft., which 
necessitates building it up with con- 
erete and raising the Taintor gates, 
which are now on top. The total cost 
of this work is estimated at $2,000,000. 
The installation of the new unit is 
scheduled for completion Nov. 1, 1924, 
and the dam for May 1, 1925. 

The work of constructing a dupli- 
cate 120,000-volt line from Cleveland to 
Knoxville has been practically com- 
pleted. This work cost approximately 
$370,000. Work was recently com- 
pleted on the 15-mile extension of 
22,200-volt lines into the town of Tel- 
lico Plains, serving a quarry which 
mines slate. A line has been built 
from Lenoir City into Friendsville to 
serve several marble quarries in that 
vicinity. Construction work has been 
started on an extension of power lines 
from Mascot, above Knoxville, into the 
town of Jefferson City. 

Vice-president B. C. Edgar announced 
very recently that plans for expansion 
next year called for an expenditure of 
$5,000,000 or more. He said the pro- 
posed hydro-electric plant on the Ocoee 
River in Polk County would follow the 
completion of the Hales Bar steam plant 
and the development under way at Rock 
Island and that the company fully ex- 
pected the work on the Ocoee to begin 
in 1924. This development will mean 
the building of a 24,000-hp. hydro-elec- 
tric plant. 


' 1835 


New York Commission Adopts 
Uniform Account System 


The Public Service Commission of 
New York State on Dec. 19 adopted 
the uniform system of accounts for 
gas and electric corporations subject 
to its supervision as recommended by 
the National Association of Railway 
and Utilities Commissioners at its 
meeting in Detroit in November, 1922, 
with certain modifications necessary to 
adapt the system to New York State 
practice. The commission has been 
considering the adoption of the system 
for more than a year, and on Oct. 31 a 
public hearing was held at Albany at- 
tended by officials of leading electric 
and gas companies operating in the 
state. The new system of accounts 
will apply to all corporations under 
jurisdiction of the commission with 
operating revenues of $10,000 or more. 

While the commission is obliged by 
law to give six months’ notice in chang- 
ing the system of accounts of a public 
service corporation, and the order of 
the commission therefore does not re- 
quire compliance with its terms until 
July 1, 1924, it is announced at the 
office of the commission that nearly 
all of the corporations affected will in- 
stall the new system of accounts on 
Jan. 1. The system has been adopted 
in Illinois, Wisconsin, Utah, Pennsyl- 
vania, Michigan and other states, and 
it is the aim of the National Associa- 
tion of Railway and Utilities Commis- 
sioners to have it adopted by all states. 
Accompanying the order the Public 
Service Commission of New York has 
issued a pamphlet of more than 100 
pages setting forth in detail the vari- 
ous ramifications of the new system. 


Illinois Public Service Valued 
at $60,759,000 


The property value behind the par 
and no-par common stock of the Public 
Service Company of Northern Illinois, 
as of Jan. 1, 1923, was $131 per share, 
according to a computation just made 
by the Illinois Commerce Commission 
relative to the value of the company’s 
properties “used and useful” in the pub- 
lic service and also based upon the 
value of certain other properties not 
included in the commission’s valuation. 

The Commerce Commission, after an 
exhaustive inquiry, fixed a valuation of 
$60,759,000 as a basis for rate-making 
purposes. The commission’s valuation 
did not include certain valuable assets 
of the company which were not used in 
the actual rendition of service. Among 
the properties not included were the 
Hickory Creek, Jackson Creek and 
Marseilles water-power sites, securities 
owned, property represented by ex- 
penditures on the new Waukegan gen- 
erating plant, sinking funds, insurance 
funds, properties leased to other com- 
panies and investments in affiliated 
companies, including the company’s coal 
properties. These assets are valued by 
the company at $8,088,255, bringing the 
total to $68,847,255. 
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Transportation Midwinter A.I.E.E Theme 
Railroad Presidents and National Leaders Will Talk to Nation-Wide 


Audience—Fortieth Anniversary of Institute to Be 


Celebrated—The Technical Program 


AILROAD presidents will talk on 
national transportation problems, 
railroad operating executives will de- 
pict the engineering features of modern 
transportation systems, the new Moore 
School of Electrical Engineering at the 
University of Pennsylvania will be dedi- 
cated, the university will confer honor- 
ary degrees on several engineers, the 
Edison medal for 1923 will be presented 
to John W. Lieb, and, finally, the for- 
tieth anniversary of the American In- 
stitute of Electrical Engineers will be 
commemorated—these will be the out- 
standing features of the midwinter 
convention of the Institute in Philadel- 
phia on Feb. 4-8, 1924, and it is con- 
fidently expected to be the biggest 
convention ever held by electrical en- 
gineers. 

By wire and radio from Chicago, 
Boston, New York and Washington 
such men as President Markham of the 
Illinois Central, President Maher of the 
Norfolk & Western, President Budd of 
the Great Northern Railway and Vice- 
president Buckland of the New York, 
New Haven & Hartford on the evening 
of Tuesday, Feb. 5, will address a 


nation-wide audience in addition to the 
thousands that will pack the Metropoli- 
tan Opera House in Philadelphia. These 
men and others whose names are known 
throughout the nation will present the 
facts about modern transportation and 


MONDAY, FEB. 4 


Morning—Registration and committee 
meetings. 

Afternoon — Technical session: ‘Eco- 
nomics and Limitations of the Super- 
power Transmission System,” Percy H. 
Thomas; “Some Theoretical Considera- 
tions of Power Transmission,” C. L. For- 
tescue and C. F. Wagner; ‘Power Trans- 
mission, F. C. Hanker; ‘Power Limita- 
tions of Transmission Systems,” R. D. 
Evans and H. K. Sels; “Experimental 
Analysis of the Stability and Power 
Limitations of Transmission Systems,” 
| R, D. Evans and R. C. Bergvall; “Limi- 
| tations of Output of a Power fCystem 
| Involving Long Transmission Lines,” 
E. B, Shand. 

Evening—Celebration of the fortieth 
anniversary of the Institute. Speakers: 
General John J. Carty, Prof. Elihu 
Thomson, Elmer A. Sperry and T. Com- 
merford Martin; presentation of Edison 
medal to John W. Lieb. 


TUESDAY, FEB. 5 

Morning—tTechnical session: “Gaseous 
Ionization in Built-up Insulation—II,” 
J. B. Whitehead; “Overdamped Con- 
denser Oscillations,”” C. P. Steinmetz 
(deceased); “Free Convection of Heat 
in Gases and Liquids—II,” C. W. Rice; 
“Magnetic Properties of the Ternary 
| System Fe-Si-C,”’ T. D. Yensen; “Alkali- 
Vapor Detector Tubes,” H. A. Brown 
and C. T. Knipp. 

Afternoon and Evening—Addresses on 
the operating aspects of railroad trans- 
portation, and a “transportation meet- 
ing” at Metropolitan Opera House. 
Among the speakers will be Ralph Budd 
president Great Northern Railway Com- 





pany; N. D. Maher, president Norfolk 
| & Western Railway; C. H. Markham, 
| president Illinois Central Railroad; 








its influence on industrial and social 
wellbeing, and will outline constructive 
plans for still greater developments. 
A Cabinet member and a prominent 
industrial leader will also contribute 
constructive views on transportation 
and its relation to the nation’s welfare. 


INSTITUTE’S FORTIETH ANNIVERSARY 


On Monday evening, Feb. 4, the 
story of the development of a profes- 
sion which started only forty years ago 
and now ranks in accomplishment and 
influence with any in existence will be 
told. Members of the small group of 
electrical engineers who formed the 
pioneer organization of the Institute 
will speak. Elmer Sperry, Elihu Thom- 
son, T. C. Martin and J. J. Carty will 
give inspiration to the younger genera- 
tion of electrical engineers by addresses 
illumined by their association with elec- 
trical developments since the inception 
of the present-day art. This will be 
followed by the presentation of the 
Edison medal to John W. Lieb. 

To add variety to the meetings and 
to recognize the basic influence of edu- 
cation on engineering developments, 
the Institute members will be honorary 
guests of the Moore School of Elec- 
trical Engineering at the University 
of Pennsylvania on the afternoon of 
Feb. 6. This school is unique in being 
the only school of electrical engineering 


Program for Midwinter Convention A. I. E. E. 





Edward G. Buckland, vice-president New 
York, New Haven & Hartford Railroad, 
and L. G. Coleman, assistant general 
manager Boston & Maine Railroad. 
(Other speakers to be announced later.) 
WEDNESDAY, FEB. 6 

Morning — Technical — session & hE. 
“Transient Performance of Electric Ele- 
vators,” David Lindquist and E. W. 
Yearsley ; “Variable-Voltage Control 
Systems for Elevators,’’ E. M. Bouton; 
“A Novel Alternating-Current Volt- 
meter,” L. T. Wilson; “Oscillographic 
Study of Voltage and Current in Per- 
meameter Circuit,” W. B. Kouwenhoven 
and T. L. Berry, Jr.; “Power-Plant 
Auxiliaries—Their Relation to Heat 
Balance,” A. L. Penniman, Jr. 

Morning — Technical _ session 
oT Currents in Electric 
> 





(B) ; 
Machines,” 
Alger and H. W. Samson; “Eddy- 
Current Losses in Armature Conduc- 
tors,” R. E. Gilman; “Tooth Pulsations 
in Rotating Machines,” T. Spooner; 
“Surface Iron Losses, with Reference to 
Laminated Materials,” T. Spooner and 
I. F. Kinnard. 

A fternoon—Dedication of the Moore 
School of Electrical Engineering at the 
University of Pennsylvania. 

Evening — “Transmission at 220,000 
Volts,” Frank G. Baum; entertainment 
and dance. 


THURSDAY, FEB. 7 

Morning — Technical _ session (A): 
“Method of Testing Current Transform- 
ers,” F. B. Silsbee; ‘Recent Develop- 
ments in Kilovolt-Ampere Metering,” 
B. H. Smith and A. R. Rutter; “Auto- 
matic Transmission of Power Readings,” 
B. H. Smith and R. T. Pierce; “Quad- 
rant Electrometer for Measurement of 
Dielectric Loss,” D. M. Simons and 
W. S. Brown, 
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handsomely and separately endowed as 
a part of a great university, and it will 
be dedicated fittingly by the Institute 
to the cause of electrical education. To 
show its appreciation of the accom- 
plishments of electrical engineers the 
University of Pennsylvania will confer 
several honorary degrees at this time. 

Another interesting event will be 
the trip planned for Friday afternoon 
to the works of the Bethlehem Steel 
Company. After viewing the activities 
of this great plant the visitors will be 
entertained at Lehigh University as 
guests of the Lehigh Valley Section of 
the Institute. 


THE TECHNICAL SESSIONS 


Chairman William C. L. Eglin of the 
convention committee and Chairman 
L. W. W. Morrow of the meetings and 
papers committee have not, however, 
neglected the technical side of electrical 
engineering in arranging the conven- 
tion program. In all nine technical ses- 
sions will be held, at which more than 
forty papers will be presented and dis- 
cussed. These will cover transmission, 
superpower, industrial applications of 
electricity, electrical machinery and 
electrophysical subjects; they will be 
presented by authorities on the respec- 
tive topics, and the discussions are sure 
to be animated, instructive and full. 

Card parties, shopping trips, teas, 
dances and entertainments will be held 
with the view especially of entertaining 
the ladies who will accompany the dele- 
gates, these social features reaching 
their climax in the annual dinner-dance 
on Thursday night. Headquarters will 
be at the Bellevue-Stratford Hotel. 









Morning—Technical session (B): “Re- 
cent Advances in the Manufacture and 
Testing of Static Condensers in Power 
Sizes,” R. Marbury; “Effect of Time and 
Frequency on Insulation Tests of Trans- 
formers,’’ V. M. Montsinger; ‘Insulation 
Tests of Transformers as Influenced by 
Time and Frequency,” F. J. Vogel; | 
“Short Circuits of Alternating-Current | 
Generators,” C. M. Laffoon. 

Afternoon—tTechnical session: ‘Eco- 
nomic Development of Step-by-Step 
Automatic Telephone Equipment,” P. G. 
Andres ; “High-Quality Transmission 
and Reproduction of Speech and Music,”’ 
W. H. Martin and H. Fletcher; “Func- 
tion and Design of Horns for Loud 
Speakers,” C. R. Hanna and J. Slepian; 
“Certain Factors Affecting Telegraph 
Speed,” H. Nyquist. 

Evening—Annual dinner dance, 


FRIDAY, FEB. 8 

Morning— Technical session (A): 
“Measuring Methods for Maintaining the 
Transmission Efficiency of Telephone 
Circuits,” F. H. Best; “Radio-Telephone | 
Signaling—Voice Frequency,” Cc. S. | 
Demarest, M. L. Almquist and L. M. 
Clement; ‘‘Telephone Transformers,” W. 
L. Casper; “An Electrical Frequency 
Analyzer,” R. L. Wegel and C. R. Moore. 











Morning Technical session (B): 
“Multiple System of Cooling Large 
Turbo-Generators,” D. Bratt; “An Ex- 
perimental Study of Ventilation of | 
Turbo-Alternators,” C. J. Fechheimer: 


“Importance of Brush Mounting,” P. Cc. | 

Jones; “Transformers with Tertiary | 

Windings,” A. Boyajian., | 
Afternoon—Visit to Bethlehem Steel 

Company’s plant. 

‘ Se Tent and visit as 
uests 0 ehi alle 

Lehigh University. , a © 
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Plans for Spring Convention 
of A. I. E. E. 


Birmingham, Ala., will be the location 
for the spring convention of the Insti- 
tute, and the date will be April 7-11. 
The hearty co-operation of the local 
committee in Birmingham with the 
meetings and papers committee has 
brought about plans for a program 
which should attract electrical engineers 
from all parts of the country. 

Hydro - electric developments and 
equipment, high-tension transmission 
lines and equipment, electric furnaces, 
oil circuit breakers, operation of inter- 
connected systems, high-tension insula- 
tion, lightning arresters and relays are 
some of the topics which will be treated. 
It is planned to have authoritative 
papers presented on these topics by 
men representing the practices and 
opinions of all sections of the country, 
so that very profitable discussion should 
result. 

As a feature of the convention it is 
planned to hold a meeting on the elec- 
trical development of the South—what 
it has meant and what it will mean. 
Industrial leaders, legislators and utility 
executives will talk on various aspects 
of this topic, and sufficient acceptances 
have already been received to warrant 
the promise of a successful meeting. 





Local League Organization 
Committee Begins Work 


W. E. Robertson, vice-president of 
the Robertson Cataract Electric Com- 
pany, Buffalo, who was chairman of 
the conference of representatives of 
local electric leagues held on Associa- 
tion Island last September, has ap- 
pointed the following committee to de- 
velop a plan for a national organization 
of local electric leagues. Charles A. Col- 
lier, Georgia Railway & Power Com- 
pany, Atlanta; M. A. Curran, manager 
Western Electric Company, Cincinnati; 
R. E. Fisher, vice-president Pacific Gas 
& Electric Company, San Francisco; 
Joseph Fowler, president Fowler Elec- 
tric Company, Memphis; J. E. North, 
commercial agent Cleveland Electric 
Illuminating Company; L. L. Strauss, 
New York; Earl E. Whitehorne, com- 
mercial editor ELECTRICAL WORLD, New 
York, chairman. 

The committee was authorized by the 
conference to make a thorough study 
of existing local electric leagues, their 
organization and activities, and also of 
the organization plans of other national 
affiliations of local associations, such 
as the Rotary clubs, Kiwanis and the 
National Federation of Women’s Clubs, 
and develop a plan for the national 
affiliation of local electric leagues that 
will provide for organized co-ordina- 
tion and co-operation to strengthen and 
Promote the league movement and 
make available to all the experience 
and achievements of successful leagues. 
This organization plan will be sub- 
mitted for their information to all the 
national group associations of the elec- 
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trical industry and brought before the 
next league conference, which is to be 
held in September, 1924, on Association 
Island. 





American & Foreign Power 
Stock Quickly Sold 


The 400,000 shares of preferred stock 
with a bonus of the same number of 
shares of common stock offered by the 
newly formed American & Foreign 
Power Company, Inc., last week were 
very quickly oversubscribed. Allot- 
ments, it was announced, will probably 
range between 15 and 20 per cent of 
subscriptions. Demand for the securi- 
ties from abroad was much greater 
than had been expected by the syndi- 
cate offering them. With the sale of 
this stock the outstanding capitalization 
will consist of 400,000 shares of $7 
cumulative preferred stock, 120,000 
shares of $7 cumulative second pre- 
ferred stock and 920,000 shares of 
common, of which 520,000 will be held by 
the Electric Bond & Share Company. 

Before the formation of the Ameri- 
can & Foreign Power Company, Inc., 
the Electric Bond & Share Company 
had acquired operating public utility 
properties in Cuba, Panama and Guate- 
mala at a purchase price aggregating 
$13,114,213. These properties are now 
supplying electric light and power, 
telephone or other services to over 
thirty-nine communities in Cuba, 
Panama and Guatemala. All these 
properties have been successful, and 
for the year ended Aug. 31, 1923, 
earned $2,088,900 net. The American 
& Foreign Power Company, Inc., will 
take over and operate these properties. 
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General Electric to Aid Pure 
Research in Germany 


According to recent announcement by 
E. W. Rice, Jr., honorary chairman of 
the board of directors, General Electric 
Company, Schenectady, N. Y., this 
company has arranged for the assist- 
ance of pure electrophysical research 
in Germany for one year under a com- 
mittee consisting of the eminent and 
well-known scientists Max Planck, Pro- 
fessor Haber, Drs. Nernst, Laue and 
Franke. 

The money is to be employed for 
the purchase of apparatus and material 
and must not be used to relieve the 
government of its duty of properly 
maintaining a laboratory. It is also 
to be used for the remuneration of co- 
workers and assistants. It is not to be 
used for the solution of problems of 
direct industrial use, such as specified 
technical processes. 

The company has also arranged to 
place a small fund at the disposal of 
Dr. Nernst, who is director of the 
Technisches Reichsanstalt in Berlin, 
for a study of the electric phenomena 
preceding and accompanying the break- 
down of insulators. This is a problem 
on which Dr. Steinmetz was at work, 
but even had he lived, competition 
would have been useful in the. achieve- 
ment of the results sought for. 

The result of the work of these Ger- 
man scientists is to be made publie for 
the general good of all. Their work, 
while financed by and to a certain ex- 
tent in co-operation with the General 
Electric Company, will not be the 
property of that concern in any sense, 
but will be published in full. 





Successful Pioneer Illumination of Football Game 





B* FLOODING the football grid- 
iron with light from eight 18-in. 
searchlamps and fifty “L-15” projectors 
mounted 42 ft. above the ground at the 
General Electric Company employees’ 
athletic field in Lynn, Mass., Nov. 21, 
the first thoroughly successful night 
football game to be played in the world, 
so far as is known, was enjoyed by a 
crowd of five thousand enthusiasts who 
were invited to the contest. The Gen- 
eral Electric student engineers’ and 


Tufts College second elevens played a 
tie game under an illumination varying 
from about 4 foot-candles in the center 
of the field to about 1.25 foot-candles 


at the sides. All the lamps used con- 
sumed 1,000 watts each at 110 volts 
and were of the gas-filled type. Foot- 
ball coaches from many athletic centers 
attended and were loud in their praise 
of the installation. Energy was sup- 
plied by the Lynn Gas & Electric Com- 
pany. 
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Dickinson Bill on Muscle Shoals 


Measure Thought to Have the Support of Representative Madden 
and Other Republican Leaders Sanctions Fifty-Year Lease 


to Ford—Fertilizer 


EPRESENTATIVE MADDEN of 

Illinois, Republican leader in the 
House of Representatives, and others 
influential in the majority party are 
understood to favor the passage of the 
bill (H. R. 3222) introduced by Repre- 
sentative Dickinson of Iowa to lease to 
Henry Ford for fifty years the govern- 
ment nitrate plants and dams at 
Muscle Shoals, Ala. As stated in the 
ELECTRICAL WoRLD last week, by the 
terms of this bill the operations at 
Muscle Shoals would come under the 
provisions of the water-power act, ad- 
ministered by the Federal Power Com- 
mission. ‘The measure provides that 
the government is to receive an annual 
return of 6 per cent on its actual ex- 
pense of constructing the dam and 
other project works, exclusive of navi- 
gation facilities, with the proviso that 
only 3 per cent need be paid for that 
portion of the facilities used in the 
production of commercial fertilizers. A 
summary of the other chief provisions 
of the measure follows: 


GoRGAS PLANT ELIMINATED 


The Secretary of War is empowered 
to accept the offer of Henry Ford, as 
made on May 31, 1922, with the excep- 
tion of the part relating to the Gorgas 
plant and transmission line. Mr. Ford 
must form a corporation in which 
$10,000,000 must be paid in in cash, to 
be controlled by the company. The 
lease is to run for a period of fifty 
years from the date when structures 
and equipment sufficient to generate 
100,000 hp. shall have been completed. 
At the end of that calendar year the 
first payment of $200,000 must be made. 
Thereafter $500,000 must be paid an- 
nually for a period of five years. 

The government is to complete Dam 
No. 2, acquire necessary lands and flow- 
age rights and install equipment up to 
a capacity of approximately 600,000 hp. 
Maintenance of the power house, ma- 
chinery and other appurtenances is to 
be at the expense of the company. 
Maintenance of the dam is to be the 
responsibility of the United States. 
Energy not to exceed 200,000 hp. is to 
be delivered for the operation of the 
locks. The proposed site for Dam No. 3 
is to be held open to the company for 
a period of three years, during which 
time it is to have preference in the 
matter of a water-power license. 

For an annual rental of one dollar 
the company may lease all of the prop- 
erty constituting Nitrate Plant No. 2 
and be privileged to use any and all of 
the patents, processes, methods and de- 
signs which the government has ac- 
quired, together with the sulphuric- 
acid units now in storage on the 
premises. Practically the same condi- 
tions apply to Nitrate Plant No. 1, but 
the company is not to be obligated to 
operate the No. 1 plant as a nitrogen- 


Project Prominent 


fixation plant. Under the dollar-a-year 
lease are included also the property and 
appurtenances at the Waco quarry. The 
company is obligated to manufacture 
nitrogen and other commercial ferti- 
lizers, “mixed or unmixed and with or 
without filler, according to demand, at 
Nitrate Plant No. 2 or its equivalent.” 


FERTILIZER RESEARCH IMPOSED 


A further condition is “to determine 
by research whether by means of elec- 
tric furnace method and _ industrial 
chemistry there may be produced, on a 
commercial scale, fertilizer. compounds 
of higher grade and at lower prices 
than farmers and other users of com- 
mercial fertilizers have in the past been 
able to attain, and to determine 
whether in a broad way the application 
of electricity and industrial chemistry 
may accomplish for the agricultural in- 
dustry of the country what they have 
economically accomplished for other in- 
dustries and, if so found and determined, 
to reasonably employ such improved 
methods.” 

The profit on the fertilizer products 
is not to exceed 8 per cent. The ferti- 
lizer production is to be under the 
supervision of a board of not more than 
nine voting members to be chosen as 
follows: The American Farm Bureau 
Federation, the National Grange and 
the Farmers’ Educational and Co-oper- 
ative Union of America are each to 
designate not more than seven candi- 
dates, in the first instance, and there- 
after, for succession in office, not more 
than three candidates. From this num- 
ber the President is to nominate not 
more than seven. The company is to 
select two voting members of the board. 
The members of the board are not to 
draw compensation from the govern- 
ment. A representative of the Bureau 
of Markets is to serve the board in an 
advisory capacity. 

To insure equitable distribution of the 
product, the board is empowered to 
make regulations for its sale. If the 
board disagrees, the matter is to be re- 
ferred to the Federal Trade Commis- 
sion. 

GOVERNMENT REGULATION PROVIDED 

The company is to operate the project 
“so as to produce the fullest practicable 
output of salable electrical energy and 
must transmit, distribute and sell all 
surplus energy not used by it in the 
manufacture of nitrogen or other com- 
mercial fertilizers or must enter into 
contracts for its distribution. The dis- 
tribution of the power is to be under 
state regulation or that of the Federal 
Power Commission. The Federal Power 
Commission will determine the propor- 
tion of power used in the manufacture 
of nitrogen or other fertilizers and the 
practicable output of salable electrical 
energy. It will determine the adequacy 
of repairs and the necessity of renewals. 
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At the end of the fifty years the 
company is to have a preferred right 
to negotiate for a renewal of the lease. 
If the terms of renewal offered by the 
government are not accepted by the 
company, the conditions of the contract 
are to remain in effect until the govern- 
ment shall have disposed of the plants 
and properties to another under terms 
no less favorable than those offered to 
the company. 


PoINTS OF DIFFERENCE SUMMARIZED 


The main points of difference be- 
tween the provisions of the Dickinson 
bill and those of the original Ford offer 
are these: 

The offer is amended by providing 
for the completion of Dam No. 2 by 
the United States. 

The period of the lease is made fifty 
instead of a hundred years. 

The annual charge payable for the 
use of the government property is to 
include interest, maintenance and de- 
preciation and to be computed on the 
government investment exclusive of 
locks and navigation facilities, and a 
change is made in the schedule of pay- 
ments for the first six years, increas- 
ing them by $1,500,000. The charge 
is to be cut from 6 per cent to 3 per 
cent to the extent to which the power 
is actually used for the production of 
fertilizers. The original Ford offer 
proposed to pay 4 per cent on the gov- 
ernment investment. A proposed an- 
nual charge of $35,000 to reimburse 
costs of operation of the dam and gates 
is eliminated. 

The provisions of the Ford offer with 
respect to the construction of Dam 
No. 3 have been eliminated. It is pro- 
posed in the Dickinson bill that the 
United States shall reserve for a period 
of three years the site of Dam No. 3, 
during which time the company shall 
have a preference right to apply for 
it under the federal water-power act 
if the power which can be produced at 
Dam No. 2 proves insufficient. 

By the Ford offer it was proposed 
that the company should purchase from 
the United States the nitrate proper- 
ties at Muscle Shoals and the steam 
power plant at Gorgas and its trans- 
mission line for the sum of $5,000,000. 
It is proposed by the Dickinson bill 
that, instead of selling the nitrate 
properties, the United States shal! 
lease them for the same period as Dam 
No. 2, that is fifty years, for a nominal 
annual rental of $1. This change would 
relieve the Ford company of the pay- 
ment of the $5,000,000 as originally 
proposed. In order to protect any in- 
vestment which the company may mak: 
in original plant or in improvements, 
provision is made in the bill for reim- 
bursement of such expenditures in the 
manner provided in the federal water- 
power act, in the event that the lease is 
not renewed on termination. 

From the Ford offer the words “ad- 
jacent or near thereto” have been 
eliminated, in order that no restrictions 
may be placed upon the location of 
plants for the production of fertilizers 
if it should be found desirable to locate 
them further from Muscle Shoals. 
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The expression “annual cost,” held to 
be vague in the Ford offer, is clearly 
defined in the Dickinson bill. The com- 
pany is required to operate the power 
properties to their full capacity and to 
dispose of all surplus energy not used 
by it in the manufacture of fertilizers 
or to contract for such disposal. The 
transmission, distribution and sale of 
such power is made subject to regula- 
tion by public authority, as provided in 
the federal water-power act, and the 
company is required to establish and 
maintain a system of accounts. 

The Federal Power Commission is 
by the terms of the bill to determine 
certain questions of fact upon which 
the annual charges would be based, to 
determine whether the power project 
is fully operated, and to supervise the 
maintenance and renewal of power 
house and equipment. The provisions 
of the federal water-power act with 
respect to recompense for headwater 
improvements are incorporated. 

The company is to have a preference 
right for renewal of lease at the end of 
fifty years, and if there is not agree- 
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ment between the company and the 
United States at that time, the condi- 
tions of the existing offer are to re- 
main in effect until the United States 
shall find a new lessee under conditions 
no less favorable than those offered to 
the company. If the properties are 
leased to another, the company shall 
be compensated for the fair value not 
to exceed actual cost of any properties 
constructed by itself or for any better- 
ments of or additions to existing gov- 
ernment property. 

The proposed amendment would 
frankly subsidize fertilizer production 
by eliminating the proposed cash pay- 
ment of $5,000,000 and the annual pay- 
ments for maintenance and sinking 
fund, by reducing the rate of interest 
to 3 per cent, by making no charge for 
the use of the government nitrate prop- 
erties, and by protecting any invest- 
ment the company may itself make. If 
the company really desires to produce 
nitrates, say the advocates of the Dick- 
inson bill, the amendment is more fa- 
vorable than the original offer made by 
Mr. Ford and embodied in former bills. 





President Coolidge Lights White House Christmas Tree 





RESIDENT COOLIDGE has taken 

much interest in ‘tthe electrically 
lighted outdoor tree which was a feat- 
ure of the Christmas at the White 
House and personally turned on the 
lights on Christmas Eve. As stated in 
these columns last week, this “national” 
electric Christmas tree was the result 
of a suggestion from the Society for 
Electrical Development. The tree was 
presented by Middlebury College, Ver- 
mont, and installed through the co-op- 
eration of various electrical men in 
Washington. The Potomac Power Com- 
pany hauled the tree from the station 
and set it up in the “White Lot” south 
of the White House. The Washington 
Electrical League furnished and in- 
stalled all the equipment and the deco- 
rations on the tree itself, consisting of 


©Underwood & Underwood 
2,000 multi-colored lamps and a three- 
foot star illuminated by high-candle- 
power white lights. The Capital Trac- 
tion Company and the Washington 
Railway & Electric Company contrib- 
uted publicity to the event by carrying 
announcements on the front of all 
street cars. The ceremonies at the tree 
on Christmas Eve, attended by about 
4,000 people, consisted of Christmas 
carols and musical selections by the 
Marine Band. 

The first three figures from left to 
right in the picture are William L. 
Goodwin, operating vice-president of 
the Society for Electrical Development, 
Senator T. L. Greene of Vermont and 
J. H. Colbeck, treasurer Washington 
Electrical Leagué, President Coolidge 
stands to the right. 
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Before the Power Board 


Grays Harbor Company Will Fight 
Municipality—Renewability of 
Three-Year Permits 


HE Grays Harbor Light & Power 

Company of Aberdeen, Wash., a 
concern operated by Sanderson & 
Porter of New York, has applied to the 
Federal Power Commission for a pre- 
liminary permit covering a project in 
the Wynooche River at a point 25 miles 
above Aberdeen. It is planned to build 
a dam 150 ft. to 170 ft. high. A con. 
duit is to be run to a power house 
where 10,000 hp. will be developed. The 
site of the reservoir is covered with a 
heavy growth of timber. It will be 
a number of years before the site will 
be cleared, but the power company has 
been forced to put in its application by 
the action of the municipality of Aber- 
deen in voting a bond issue of $2,000,- 
000 looking to this very development. 
The power company expects to contest 
any effort on the part of the municipal- 
ity to develop this site. 

Walter Cravens of Kansas City has 
applied for a preliminary permit to 
construct a dam 100 ft. high on the 
Osage River 8 miles above Bagnell, 
Mo. The dam will create a pool 125 
miles long. The reservoir will cover 
65,000 acres. It is the plan to install 
machinery capable of developing 50,000 
hp. The primary power available is 
20,000 hp. The entire cost of the proj- 
ect is expected to be in the neighbor- 
hood of $7,500,000. 

The city of Tacoma, Wash., has ap- 
plied to the commission for a license 
to cover a minor portion of its Sko- 
komish River project. In carrying 
through this large development nine 
acres of the Olympia National Forest 
will be flooded. The remainder of the 
project, which was described in the 
ELECTRICAL Wor.Lp for Dec. 8, page 
1191, does not come within the pur- 
view of the Federal Power Commission. 
The plans involve the construction of a 
transmission line 40 miles long to carry 
energy to Tacoma. 


RENEWABILITY OF PERMITS 


An announcement on the part of an 
important interest that it expects to 
file an application for another prelimi- 
nary permit under the water-power act 
after having held a preliminary permit 
for the full three years allowed by the 
law has led to a study of that situation 
by the staff of the commission. The 
conclusion has been reached that the 
law does not contemplate allowing any 
one interest to have priority rights for 
more than three years. It is probable 
that the commission will be asked to 
approve a recommendation that no pre- 
liminary permit be granted a second 
time to the same interest. It would be 
possible, of course, for the applicant 
to come in at any time after the ex- 
piration of his preliminary permit with 
an application for a license. This situ- 
ation is being faced at present on the 
lower Niagara Gorge project, on a Pit 
River project and on the Dixie projects. 
Other projects soon will be in the same 
situation. 








Brief News Notes 





Motorboat Show to Be Held Next 
Month.—The nineteenth annual motor- 
boat show in Grand Central Palace, New 
York, will be held on Jan. 4-12, with a 
full display of electrical features, in- 
cluding ignition for the engine, search- 
lamps, cabin lamps, refrigerating sets, 
pumps, radio and apparatus for steer- 
ing and for handling the anchor. 





Wewoka Sells Plant to Oklahoma 
Utility—The election held at Wewoka, 
Okla., on Dec. 12 resulted in the sale 
of the local municipal electric light 
plant to the Central Oklahoma Light 
& Power Company, a subsidiary of the 
Oklahoma Gas & Electric Company. 
Only four votes were cast against this 
action. 





Sixty-two Municipal Plants in Iowa 
Given Up.—By a unanimous vote the 
City Council of Little Sioux, Iowa, has 
agreed to abandon its municipal plant 
and to receive service from the high- 
tension line of the Iowa Service Com- 
pany. The company will build a line 
from Mondamin, a distance of 7 miles. 
Little Sioux is the sixty-second Iowa 
municipality to abandon its electric 
light and power plant for private 
service. 





Waterloo Central Station Builds New 
Dam.—The dam built by the Citizens’ 
Gas & Electric Company across the 
Cedar River at Waterloo, Iowa, at a 
cost of $250,000, has been completed. 
This dam, which took the place of a 
fifty-year-old structure, was begun in 
August, 1922. It is the intention of 
the company to build a hydro-electric 
plant on the east bank of the river in 
the near future. 





Electrical Progress in Houston, Tex. 
—Operating revenue of the Houston 
(Tex.) Lighting & Power Company 
during its fiscal year just closed 
amounted to $2,465,835, as compared 
with $2.028.392 last year. Operating 
expenses were $913,922 as compared 
with $830,028. These figures are given 
in the report of S. R. Bertron, general 
manager. The city of Houston shares 
in the company’s earnings, and this 
year it will receive $88,348 as its share. 
Last year the city received $104,746. 
The decrease is explained by the 
greater outlay for improvements and 
betterments. 





Maine Engineers to Compile Water- 
Power Data.—At a recent meeting of 
the Portland branch of the Maine Asso- 
ciation of Engineers a committee of five 
was named to look into the water- 
power situation in the state. Its con- 
clusions will probably be submitted to 
the Legislature. At this meeting Philip 
W. Blake a consulting engineer of 
Portland, said: “I ask any man in the 











ELECTRICAL WORLD 


room to tell me one reason why it is 
bad policy to sell water power de- 
veloped in the state outside the State 
of Maine.” His challenge, says the 
report, remained unanswered. 





Marysville, Ohio, to Resume Street 
Lighting.—After two years of dark 
streets, Marysville, Ohio, with a popu- 
lation of 4,000, is about to resume street 
lighting as the result of a mayoralty 
campaign waged around that issue. 
Marysville gets its electric light and 
power from the Ohio Edison Company, 
and a contract with that company for 
street-lighting service has been negotia- 
ted on the following terms: For 600- 
watt lamps, $60 per lamp a year; 250- 
watt lamps, $40, and 60-watt lamps, 
$30. A new domestic service schedule, 
starting at 11 cents a kilowatt-kour, 
has also been accepted. 





Western States Gas & Electric’s 
El Dorado Development.—The Western 
States Gas & Electric Company, with 
headquarters in Stockton, Cal., has been 
authorized by the Oalifornia Railroad 
Commission to issue and sell at not 
less than 88% per cent of face value, 
plus accrued interest, $800,000 of its 
first and unified mortgage series “A” 
gold bonds, due March 1, 1947, for the 
purpose of financing in part the cost 
of completing the first unit of its El 
Dorado power development project. The 
El Dorado project will develop 28,000 
hp. and is scheduled for completion 
early in 1924. 





Georgia Company Adds Eight Towns 
to Distribution System.— The retail 
distribution systems of the Wofford 
Shoals Light & Power Company in 
Cornelia, Clarkesville, Alto, Baldwin, 
Lula, Mount Airy, Bellton and Hollings- 
worth have been purchased by the 
Georgia Railway & Power Company, 
which will take over the property on 
Jan. 1 and will operate it thereafter 
as an integral part of its system. The 
towns involved are on or near the main 
line of the Southern Railway and ap- 
proximately 80 miles from Atlanta. 
With this acquisition the Georgia Rail- 
way & Power Company will operate 
the retail distribution systems in 
twenty-one towns besides serving forty 
on a wholesale basis. 





Growth of Public Service Corporation 
of New Jersey.— The Public Service 
Corporation of New Jersey, which has 
rounded out its twentieth year, now 
serves a population which, according 
to a historical and statistical booklet 
just issued by the company, has grown 
from 1,631,174 to 2,829,604. It supplies 
228 municipalities as compared with 
115 when it was incorporated. The an- 
nual revenues of its electric depart- 
ment have increased more than $26,- 
000,000 and the individual demand for 
service from 32 kw.-hr. to 203 kw.-hr. 
a year (in 1920) per inhabitant. The 
company’s annual tax bill rose to 
$8,235,736 in 1922. Its kilowatt-hour 
sales for the current year will reach 
more than a billion, its experts estimate. 
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Southern California Edison Company 
Orders Large Synchronous Condensers. 
—The Southern California Edison 
Company has ordered from the West- 
inghouse Electric & Manufacturing 
Company three 30,000-kva. synchronous 
condensers with direct-connected ex- 
citers and nine 11,667-kva. step-down 
transformers with starting taps for 
the synchronous condensers. The con- 
densers have a maximum capacity of 
35,000 kva. and are, the manufacturer 
says, the largest in the United States. 





Opposition to Diversion of San Benito 
River.—The Federal Power Commission 
will probably reject the application of 
W. Neumann and D. Hirstel of San 
Francisco for a preliminary permit 
covering a projected diversion of the 
San Benito River from its natural 
course into the San Joaquin River. In- 
vestigation has revealed that all of the 
water of the San Benito is needed for 
irrigating lands along its natural 
course. Moreover, it is believed that 
the development of the river in its 
natural course is more promising and 
less expensive than the proposed diver- 
sion, which would almost certainly 
result in extensive litigation. 





Engineers Oppose City Distribution 
of Hetch Hetchy Power.—That acquisi- 
tion by the city of San Francisco of a 
municipal distribution system at the 
present time would cripple the water 
project financially and endanger the 
city’s rights to the use of the water 
was the gist of a report adopted by the 
American Association of Engineers at 
a meeting held in San Francisco re- 
cently. Temporary distribution of 
power through existing agencies was 
recommended. The report says that 76 
per cent of the power used in the Bay 
region is used by manufacturing and 
commercial interests which are more 
interested in reliability of service than 
in the possibility of slightly lower 
rates. 





Public Ownership Agitation in Wash- 
ington State—The Washington Super- 
power League, organized in Seattle for 
the purpose of supporting the passage 
of legislation to permit cities to sell 
power outside their boundaries, will 
support an initiative power bill to be 
submitted to the voters at the 1924 
election providing for public ownership 
of utilities, particularly power plants, 
and will take into consideration the 
Erickson and Bone bills, both permit- 
ting cities to sell power outside their 
boundaries. Whether the Washington 
Superpower League will co-operate 
with the Seattle Municipal League is 
uncertain, there being said to be a 
difference in plans. 





One Circuit of Cincinnati-Dayton 
Line Finished.—One of the two 66,000- 
volt circuits under construction from 
Dayton to Cincinnati has been placed 
in service. This circuit consists of 27 
miles of wooden poles and 2 miles of 
steel towers. Thirty-three consecutive 
days comprised the total working time 
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of the wire-stringing gang. A tem- 
porary substation at Miller’s Ford con- 
sists of three single-phase, 8,333-kw. 
water-cooled transformers. These trans- 
formers require 1,925 gal. of oil and 
weigh 46,400 Ib. They have a temper- 
ature rating not to exceed 55 deg. C. 
at a continuous load with circulating 
water of 27 gal. per minute. The effi- 
ciency at full-load rating is 99.05 per 
cent. Oxide-film arresters totaling 536 
cells provide lightning-arrester protec- 
tion. Three of the legs carry weather- 
proof spark gaps, which are mounted 
on top of the stack assembly. Work is 
rapidly continuing on the second line, 
which is very nearly completed. 





French to Open Wire Service for 
Drawings and Manuscripts.—Beginning 
Jan. 1, press dispatches say, drawings, 
plans, designs and manuscripts will be 
accepted by the French government 
telegraph administration and _ trans- 
mitted by wire. These will be called 
telautographic messages. Their com- 
mercial possibility is due to Edouard 
Belin, an inventor. At the beginning 
messages will be accepted for transmis- 
sion only between Paris and Lyons and 
Paris and Strasbourg. Later the sys- 
tem will be extended to connect all the 
big centers of France. By the Belin 
method so exact a reproduction of the 
original is obtained at the receiving sfa- 
tion that transmitted signatures will be 
valid. The cost of transmission is rela- 
tively small, being 10 frances or 20 
franes, according to the dimensions of 
the manuscript or drawing. 





California Co-operative Campaign 
Plans 1924 Work.—The plans of the 
California Electrical Co-operative Cam- 
paign for next year’s activities, as an- 
nounced at the meeting of the execu- 
tive committee at Del Monte, Dec. 7, 
were a continuation of the portable 
window-lighting exhibit, the electrical 
homes, the work with the architects 
and builders and the assistance being 
given contractors and dealers in mer- 
chandising methods, window trimming 
and store arrangement. The portable 
window-lighting exhibit mounted on a 
Ford truck has been shown in forty 
cities and towns of the state during the 
year with very tangible results in new 
business obtained. Seven electrical 
homes have been shown in the last 
year, with an average attendance of 
between fifteen and twenty thousand 
persons per home, An appropriation 
equal to that of last year is being 
sought to carry on the work, and indi- 
cations are that there will be no diffi- 
culty in obtaining this. 





Utah Company Providing Against 
Emergencies—The Jordan River in 
Utah, which was withdrawn from entry 
a few years ago, with other main 
tributaries of the Great Salt Lake, be- 
cause of the investigation of a reclama- 
tion project, has been restored to entry, 
and the Utah Power & Light Company 
has filed an application for the use of 
75 second-feet of water in its Jordan 
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steam-plant extensions. The power 
company wishes to supplement its 
hydro-electric system by enough steam 
capacity to make Salt Lake City and 
tributary territory assured of a con- 
tinuous power supply in event of 
damage to transmission lines from the 
north. An order has been placed for 
a 20,000-kw. steam turbine, which will 
increase the company’s installed capac- 
ity at the Jordan River plant to about 
45,000 hp. Work has been under way 
for some time on the enlargement of the 
plant, and it is expected that the total 
expenditure will be about $1,500,000. 





Ohio Power Company May Build 
High-Tension Line from South Bend to 
Lima.—That a 132,000-volt transmission 
line will be built by the Ohio Power 
Company through Fort Wayne, Ind., to 
connect South Bend with Lima, Ohio, 
provided the present plans of the com- 
pany mature, became known when a 
photographer left Fort Wayne in an 
airplane to make pictures of the topog- 
raphy of the proposed route. Since 
work on the new power plant at 
Mishawaka, near South Bend, has 
started, S. W. Greenland, president and 
general manager of the Indiana Service 
Corporation, Fort Wayne, told a corre- 
spondent of the ELECTRICAL WORLD he 
had no doubt the proposed transmission 
line will be built and that if it is built 
the Indiana Service Corporation will 
take supplementary power from this 
source. 





Associations and 


Societies 
a BB en 





Worcester Section, A. I. E. E—Wil- 
liam C. Yates, manager of the indus- 
trial control sales department of the 
General Electric Company, Schenec- 
tady, N. Y., addressed this section last 
week on “Industrial Control and Ap- 
plications.” 





Western Association of Electrical In- 
spectors.—The nineteenth annual meet- 
ing of this association will take place 
at the Hotel Fontenelle, Omaha, Neb., 
on Jan. 29-31, 1924. The meeting will 
in large part be devoted to the con- 
sideration and interpretation of ‘the 
1923 edition of the National Electrical 
Code. All inspectors in the United 
States and Canada are invited. 





Next Year’s Advertising Association 
Convention.—Lou E. Holland of Kan. 
sas City, president of the Associated 
Advertising Clubs of the World, with 
which the Publie Utilities Advertising 
Association is amalgamated, has an- 
nounced that July 14 has been definitely 
set as the date for the opening of 
the world convention of advertising in 
London next summer, and that plans 
are afoot to take over a delegation of 
at least two thousand publishers and 
advertisers from America. 
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Nebraska Section, N. E. L. A.— 
Horace M. Davis, secretary of this sec- 
tion, announces that the date of its 
1924 convention, to be held at Omaha, 
will be May 8 and May 9. 





Pennsylvania Electric Association.— 
On Jan. 16 a geographic section meet- 
ing of the Pennsylvania Electric Asso- 
ciation will be held at the Hotel Adel- 
phia in Philadelphia. There will be an 
all-day session. Power-station auxili- 
aries, interconnection and inductive co- 
ordination will be the topics. 





Engineers’ Club of Philadelphia.—A 
conference on economy in the use of 
fuel will be held by this club on Jan. 15, 
with morning, afternoon and evening 
sessions. The treatment of the subject 
is to be confined strictly to its engineer- 
ing and financial phases, avoiding the 
commercial phase of competitive fuel- 
saving devices, and the program will 
be arranged approximately on the uses 
of fuel in the order of relative tonnage 
of possible fuel saving. Papers will be 
presented by engineers recognized as 


authorities in the various phases of’ 


the subject, with open discussion. 





Technical National Section, N. E. L. A. 
—Group meetings of this section will 
be held in Birmingham, Ala., from Jan. 
28 to Feb. 1 inclusive. A general meet- 
ing of the section is scheduled for Jan. 
30 at 8.30 p.m. and a meeting of the 
executive committee for Jan. 31 at 6 
p.m. Committee meetings convene at 
9.30 a.m. as follows: Jan. 28, meter; 
Jan. 28-29, inductive co-ordination, 
underground systems; Jan. 29-30, elec- 
trical apparatus, prime movers, hy- 
draulic power, meter, uniform specifica- 
tions; Jan. 31, overhead systems, 
electrical apparatus, prime movers, hy- 
draulic power, accident prevention, uni- 
form specifications; Feb. 1, overhead 
systems, electrical apparatus, prime 
movers, accident prevention. Visits to 
the plants of the Alabama Power Com- 
pany will be made. 


Coming Meetings of Electrical and 


Other Technical Societies 


{A complete directory of electrical asso- 
ciations is published in the first issue of 
each volume. See July 7 issue, page 56, 
for latest list.] 

American Engineering Council (F. A. E. S.) 
—Washington, Jan. 10-11. L. W. Wal- 
lace, 26 Jackson Place, Washington. 

Kentucky Association of Public Utilities— 
Seelbach Hotel, Louisville, Jan. 10-11, E. 
F. Kelly, Louisville Railway Company. 

Wisconsin State Association of Electrical 
Contractors and Dealers—Pfister Hotel. 
Milwaukee, Jan. 17-19. H. M. Northrup. 
23 Erie Street, Milwaukee. 

National Association of Lighting Equipment 
Dealers — Hotel Sherman, Chicago, Jan. 
21-26. 

Technical National Section, N. E. L. A.— 
Birmingham, Jan. 28-Feb. 1 

Western Association of Electrical Inspec- 
tors—Hotel Fontenelle, Omaha, Jan. 29- 
31. W.S. Boyd, 175 West Jackson Blvd., 
Chicago. 

American Institute of Electrical Engineers 
—Midwinter convention, Bellevue-Strat- 
ford Hotel, Philadelphia, Feb. 4-8. F. L. 
Hutchinson, 33 West 39th St., New York. 

American Physical Society—New York, 
Feb. 23 


Commercial National Section, N. E. L. A— 
St. Louis, Feb. 27-28, 
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Commission 


Rulings 





Evidence of Going Value. — The 
North Dakota Board of Railroad Com- 
missioners, valuing the property of the 
Red River Power Company, said that 
a statement purporting to show the 
gradual development of the business 
and the necessary expenditures and 
forbearance of financial return on the 
original investment of a utility com- 
pany is not conclusive evidence of going 
value where it covers a period of years 
before commission regulation began and 
no attempt has been made to determine 
the reasonableness of the operating ex- 
penses for the early years. 





Combining Meter Readings Prohib- 
ited—Rates to Large Consumers.—In 
ordering a reduction in the rates of the 
electric department of the Red River 
Power Company, the North Dakota 
Board of Railroad Commissioners con- 
demned the practice of combining the 
readings of several meters in different 
locations owned by the same customer 
in order to reach a total large enough 
to be entitled to a reduced schedule. 
Such a practice the commission called 
unreasonable and discriminatory. On 
the question of reductions to large con- 
sumers it said that a lower rate is 
justified provided it is sufficiently 
remunerative to pay the output cost 
and a part of the fixed cost, but that 
any special rates which provide for the 
furnishing of service at less than 
production cost are unreasonable and 
discriminatory. 





Essential Railroad Construction May 
Be Included in Rate Base.—In the 
course of the hearings held by the 
California Railroad Commission to 
arrive at a valuation for the Southern 
California Edison Company objection 
was raised to the company’s total book 
investment in the San Joaquin & East- 
ern Railroad being included in the rate 
base. Representatives of certain con- 
sumers contended that the investment 
in the railroad should be entirely ex- 
cluded from the rate base for the 
reason that it is incorporated and 
operated as a separate unit, that its 
rates are subject to orders of bodies 
other than the commission, and that 
it is engaged in the handling of express 
matter, excursion trains and passen- 
gers, which is an entirely different 
business from serving electrical energy. 
The commission, however, pointed out 
that the railroad was constructed in 
connection with the installation of the 
Big Creek power plants, that the bonds 
were guaranteed by the power com- 
pany and all of the stock owned by 
it, that it was incorporated separately 
and has been operated as a common 
carrier under the jurisdiction of the 
Interstate Commerce Commission, that 
the evidence showed it to be necessary 
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for the construction and operation of 
these plants, and that it is required 
for the construction and operation of 
new plants under way and for plants 
proposed for the future, and cannot be 
economically replaced by any other 
method of transportation. “The rail- 
road therefore,” said the commission,” 
appears to be rendering a definite and 
necessary service in the construction 
and operation of hydro-electric plants, 
and for that reason the total invest- 
ment cannot fairly be deducted from 
the rate base. The reasonableness of 
including the railroad investment in the 
rate base can be shown by considering 
the conditions if the road had. only 
been useful during the construction 
period and thereafter removed. The 
expenditure would have been charged 
to construction of hydro-electric plants 
and the cost would have been pro- 
rated among the plants installed 
and would have become in that way 
a part of the rate base. The ob- 
jection that the railroad is used in 
other business than electric does not 
prohibit it from being included in the 
electric rate base as these activities are 
incidental to the electric requirements 
and the revenues from these sources 
held pay expenses that would otherwise 
fall upon the electric consumer were 
it not operated as a common carrier. 
Necessarily credit to the electric busi- 
ness should be made for any earnings 
received from the railroad.” 





Invasion of Territory and “Gentle- 
men’s Agreements.”—In hearing a 
complaint brought by the Fleetwood & 
Kutztown Electric Light, Heat & Power 
Company against the Topton Electric 
Light & Power Company involving in- 
vasion of territory the Pennsylvania 
Public Service Commission refused to 
entertain a contention by the owners 
of the invading company that they 
were innocent purchasers for value of 
its stock without notice of an alleged 
understanding and “gentleman’s agree- 
ment” not to enter certain territory. 
The commission held that the opera- 
tions of the other company at the time 
of the stock purchase were sufficient 
to put the stockholders on notice and 
that upon proper inquiry full knowl- 
edge of facts could have been obtained. 





Service Must Not Be Discontinued 
Where Bona Fide Dispute Exist.— 
Where a bona fide dispute exists be- 
tween a utility company and a con- 
sumer in regard to a bill for service, 
payment cannot be enforced by shutting 
off service, according to a reiterated 
decision of the New Jersey Board of 
Public Utility Commissioners made in 
a complaint against a water company 
(Graves vs. Noteboom). The board 
said: “This matter has been passed 
upon formally by this board in the case 
of Murphy vs. Coast Gas Company. In 
its conclusions in that case the board 
said: ‘Where gas companies do not 
require a deposit, the reasonably 


prompt payment of admittedly due bills 
for gas may be enforced by a prompt 
cessation of service. 


But the payment 
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of back bills bona fide in dispute. . . 
cannot be enforced by shutting off 
service. The company still has a rem- 
edy in the courts.’” 


Recent Court 


Decisions 





Burden of Proof on Utility Company. 
—Dismissing a bill in equity brought by 
the Reno Power, Light & Water Com- 
pany, alleging that rates fixed by the 
Nevada Public Service Commission for 
gas were confiscatory, the United States 
District Court declared that the burden 
is clearly on a utility company attack- 
ing rates fixed by a commission to show 
that, if enforced, the difference between 
the gross revenue derived from rates 
and the necessary ordinary expense of 
operation is too small to yield a fair 
return on the reasonable value of its 
property after paying taxes and a 
proper depreciation annuity. Reproduc- 
tion cost, while a highly important fact 
in valuation, is not necessarily a con- 
trolling factor in fixing rates. The 
reasonable value of public utility prop- 
erty, declared the court, should be 
gathered from a careful and compre- 
hensive consideration and comparison 
of its original cost, the cost of repro- 
duction new, depreciation, additions, 
improvements, present and probable 
future revenues and expenses, market 
value of stocks and bonds, and any 
factor or circumstance which adds to or 
takes from its value. 





Sweeping Limitation Imposed on 
Powers of Wisconsin Railroad Commis- 
sion—The Wisconsin Supreme Court 
has affrmed the decision handed down 
recently by the lower court at Madison 
in State vs. Washburn Waterworks 
Company, involving the issue of munic- 
ipal or commission jurisdiction over 
public utility extensions within munic- 
ipal boundaries. The Supreme Court 
in this important finding holds that 
authority to demand such extensions 
and to impose fines for failure to con- 
struct them is vested in the municipal- 
ities and not in the Wisconsin Railroad 
Commission. This is the case in which 
the commission had assessed fines 
against the waterworks company 
aggregating nearly a million dollars for 
failure to comply with the commission’s 
order to make extensions requested by 
city officials and property owners. In 
a previous decision in the same case 
the Supreme Court, in the absence of 
any representative of the water com- 
pany when the case was called, sus- 
tained the original decision of the com- 
mission and held the company liable in 
the amount of the accumulated fines. 
(See ELECTRICAL WorLD, Nov. 24, page 
1087.) This order, however, was later 
rescinded on proof that officials of the 
company had not been apprised of the 
date of the hearing, and the case was 
restored to the calendar. 
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Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Mep 





John L. Livers Leaves 
Charlottesville 


John L. Livers, president of the 
Charlottesville & Albemarle Railway 
Company and vice-president of the Vir- 
ginia-Western Power Company, with 
which the street car and light proper- 
ties were recently merged, has resigned. 
Mr, Livers has been connected with the 
electrical properties at Charlottesville 
since 1912, and under his management 
the company has successfully met the 
requirements for light, power and rail- 
way service of the city. He is a native 
of Gettysburg, Pa., and started his ca- 
reer in the electrical industry as line- 
man at the age of eighteen. For several 
years he engaged in construction work 
and subsequently entered the operating 
and contracting field. Mr. Livers’ resig- 
nation, effective Dec. 31, will cause gen- 
eral regret in Charlottesville, where not 
only the electrical utilities have had the 
benefit of his valuable services but also 
every movement that made for civic 
betterment and progress. Early in 
January he will leave for Ormond 
Beach, Fla., where he will spend the 
winter. 

——@———— 

W. H. Young, formerly connected 
with the operating department (elec- 
tric) of the Central Hudson Gas & Elec- 
tric Company, has been transferred to 
the engineering department of the com- 
pany. 

Andrew G. Betts, who has been con- 
nected with the meter department of 
the Tacoma (Wash.) Railway & Power 
Company for twelve years, has been 
appointed superintendent of the Olym- 
pia (Wash.) Light & Power Company. 

Joseph Gartenman, formerly con- 
nected with Dwight P. Robinson, Inc., 
New York, as electrical designer, has 
joined the division of construction and 
engineering of Stone & Webster, Inc., 
in the capacity of electrical designing 
engineer. 


Philip H. Chase of the Philadelphia 
Electric Company has been elected 
chairman of the Technical Section of 
the Pennsylvania Electric Association. 
E. C, Stone of the Duquesne Light Com- 
pany was the chairman during the past 
year, 

W. M. Walsh, for the past twelve 
years connected with the Adirondack 
Power & Light Corporation, Schenec- 
tady, N. Y., will join the organization 
of the Connecticut Light & Power Com- 
pany at the general offices of the com- 
pany in Waterbury, Conn., on Jan. 1. 
Mr. Walsh will be general merchandis- 
ing manager in charge of the company’s 
merchandising activities in Waterbury, 
Naugatuck, New Britain, Norwalk, 
Branford and Greenwich. He started 


Engaged in all Branches of the Electrical Industry 


with the Adirondack company twelve 
years ago as clerk and advanced 
rapidly, to the position of assistant 
sales manager in 1917 and sales man- 
ager in 1919. 


—_———~—— 


Emile Garcke, British Electrical 
Engineer 


Emile Garcke, president of the Brit- 
ish Electrical Federation, London, has 
been associated with the electrical 
industry since 1883, and during that 
period of forty years he has devoted 
much time and energy to the develop- 
ment and progress of electrical enter- 





EMILE GARCKE 





prises. Mr. Garcke was born in Ger- 
many in 1856, but became a natural- 
ized British subject in 1880. He be- 
came identified in 1883 with the man- 
agement of the Brush Electrical Engi- 
neering Company, where he spent ten 
years in active service, and in 1910 he 
was made its chairman. From 1893 to 
1895 he played the réle of managing 
director of the Electric Construction 
Company for the purpose of reorganiz- 
ing the company, and since that time 
as managing director of the British 
Electric Traction Company (and since 
1911 as chairman) he has given special 
attention to promoting the electrifica- 
tion of the railroads in the United 
Kingdom. 

Mr. Garcke was an original director 
of the Electric & General Investment 
Company and of the Electrical & Indus- 
trial Investment Company and is at the 
present time president of the British 
Electrical Federation. He is a member 
of the Institution of Electrical Engi- 
neers and has served as vice-president 
of the Tramways & Light Railways As- 
sociation and as chairman of the elec- 
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trical section of the London Chamber of 
Commerce. Mr. Garcke has con- 
tributed to the technical press and is 
the compiler of the “Manual of Elec- 
trical Undertakings,” published an- 
nually. 

sealant 


R. F. Mullin, commercial manager 
in the Muncie division of the Indiana 
General Service Company, has been 
transferred to Elwood as division man- 
ager, succeeding Homer E. Gant, who 
has been made district manager of the 
North Western Ohio Light Company 
at Van Wert, Ohio. 


Frank B. Jewett, vice-president of 
the Western Electric Company and 
past-president of the American Insti- 
tute of Electrical Engineers, received 
the decoration of the fourth class of 
the Imperial Order of the Rising Sun 
on Monday, Dec. 24, at his office in New 
York City, by order of the Emperor of 
Japan. The honor was given in recog- 
nition of the assistance which Dr. 
Jewett and his company are giving to 
the Japanese government. 


Edwin S. Webster, president of Stone 
& Webster, Inc., Boston, has been ap- 
pointed honorary Japanese consul at 
Boston. . The appointment was made 
to promote good will between Japan 
and the United States. Mr. Webster 
visited the Far East last year in the 
interest of hydro-electric and other pro- 
posed engineering developments, and he 
was a member of the citizens’ com- 
mittee in the recent Red Cross drive 
for Japanese earthquake relief. 


Homer E. Gant of the Indiana Gen- 
eral Service Company of Elwood, Ind., 
has been transferred to the North 
Western Ohio Light Company in the 
capacity of district manager, with head- 
quarters at Van Wert, Ohio. Both these 
properties are subsidiaries of the Amer- 
ican Gas & Electric Company. Mr. 
Gant was associated with the Indiana 
General Service Company at Marion 
for eighteen years and has been man- 
ager of the Elwood division for the 
past year. 


Obituary 





John Mustard, who had been asso- 
ciated with the electrical industry al- 
most from its inception, died on Dec. 
12 at his home in Philadelphia, at the 
age of fifty-six. From 1884 to 1887 
Mr. Mustard was associated with the 
Marr Construction Company, Pitts- 
burgh, being a pioneer in the installa- 
tion of electric light plants. The fol- 
lowing year he formed the contracting 
firm of Kingsbury & Mustard, Balti- 
more, and in 1891 he joined the Wagner 
Electric Manufacturing Company, St. 
Louis, as its Philadelphia representa- 
tive. This position he held without 
interruption until the time of his death. 
For the past ten years Mr. Mustard 
was an active member of the ex- 
hibitors committee of the National 
Electric Light Association. 
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Manufacturing and Markets 


Devoted to the Discussion of Business and Economic 
Problems of the Producer and Distributor, with Market Reports, Trade 
Activities, Foreign and Construction News 


Modern Business Tendencies* 


Keen Competition Makes Long-Term Commitments Dangerous— 
Strong Cash Position Determines Safety of Narrow 
Margins—A New Level of Commodity Prices 


By ENOcH B. SEITZ 


Executive Secretary American Washing Machine Manufacturers’ Association, Chicago 


HE keen competition for the 

American purchaser’s dollar has 
brought about the conditions that 
characterize American business to- 
day. Striving to get the same dollar 
has brought about the greatest mer- 
chandising cost that has ever existed 
in America. This cost has been in- 
creased because merchandising has 
been attended with a greater adver- 
tising cost which is chargeable to 
sales expenses. The result is that 
business has been done at a smaller 
profit than has been the case in 
America for several decades. This 
small margin of profit which has 
crept into the conduct of business 
began about a year ago at a time 
when labor costs and commodity 
prices began to mount. Economists 
warned business concerning it ten 
months ago, and it has become a 
matter of greatest concern in the 
conduct of business today. The 
manufacturer realizes it, and pos- 
sibly the jobber and dealer appre- 
ciate it, but it is doubtful whether 
the American public has any concep- 
tion of the narrowness of the margin 
upon which business is done. 


TERM MERCHANDISING 


Keen competition has _ brought 
about the increasing tendency to 
merchandise upon terms. When 


there is the slightest buyers’ resist- 
ance caused by the prevailing excuse 
that prices are too high, there is a 
tendency to offset those prices by in- 
ducements which are called “terms” 
—a small payment down and pay- 
ments forever and a day. American 
business today is well characterized 
by the term “merchandising.” If 
continued, this is going to have a 
most serious effect upon the balance 


*Presented before the twenty-eighth an- 
nual convention of the Central Division, 


N. E. GC. A., Chicago, Nov. 21, 1923. 





sheets of many stable institutions, 
because the ordinary dealer is not 
thoroughly educated to what the use 
of the deferred plan in merchandis- 
ing involves. 

The average retailer selling on the 
deferred-payment plan must have, 
in addition to his working capital, a 
considerable sum of money to take 
care of delinquencies. It does not 
take very long for a modestly capital- 
ized dealer, working on a _ small 
margin, to find himself in a stringent 
financial condition because he has 
neither capital nor credit to obtain 
the added amount of working funds 
that it takes to sell upon deferred 
payments. This is not said to 
deprecate legitimately deferred pay- 
ments, particularly in the sale of 
electrical appliances. It is incon- 
ceivable what the industry would be 
today if it were not for the deferred- 
payment plan. Fully 85 per cent of 
the electric washers sold in the 
United States are sold on that plan. 
But there is a limit to the smallness 
of the cash payment. The length to 
which the paper should run, the 
minimum “down” payment and the 
maximum length of time given 
should be within sane and bankable 
limitations. 

The smallness of profit that exists 
in present-day merchandising, after 
all, brings about a struggle for the 
survival of the fittest. There are a 
great many firms which are now 
pressing their business beyond the 
point where the increased sales are 
obtained at an increased cost per 
unit in selling and at such an addi- 
tional expense that the narrow mar- 
gin of profit is entirely wiped out. 
There are those who are “sitting 
tight and playing close” until this 
period of narrow margins is over. 


When this period ends, when labor 
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and commodity prices again come 
down so that the narrowness of mar- 
gin can again be increased, the com- 
panies remaining will not be those 
that have done the greatest amount 
of business during the preceding 
year, but those that have given the 
greater attention to their cash posi- 
tion during these months. 

Too much emphasis cannot be 
placed on what a sound cash position 
means in present-day business. It 
involves the avoidance of placing one 
additional dollar in assets that will 
not permit rapid liquidation. It in- 
volves the turnover of inventories 
within the shortest possible time. It 
means keeping away from long-time 
commitments. One element that con- 
tributes much to the stability of the 
washing-machine industry is that 
since last March the average length 
of commitments has been reduced 
from ninety-seven days to eighty- 
two days. Those fifteen days saved 
mean that inventories are being 
turned over more often. 


CASH DISCOUNTS 


Again, a strong cash position at 
this time means the ability to take 
cash discounts. A business that does 
not take the regular 2 per cent with- 
in ten days for cash is neglecting a 
wonderful opportunity for earning. 
The business that passes up the 
rather liberal 5 per cent follows a 
policy that is nothing short of 
criminal, A strong cash position 
embodies the setting up of a reserve to 
provide for future contingencies. The 
businesses that sailed best through 
the slump of 1920 were those that 
had set aside funds of appreciation, 
realizing that the added profit of the 
fat years would be offset by the losses 
of the lean years. When the defla- 
tion came they had the appreciation 
fund with which to meet it; it had 
not been dissipated by declaring divi- 
dends. It was in liquid form to be 
used as a buffer against the shock 
that had to come. So the strong cash 
position of today is one that takes 
cognizance of the supreme necessity 
of building up a very liquid reserve. 
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The uppermost question today in 
the minds of American business ex- 
ecutives is, “Are we again facing 


some kind of a depression?” Com- 
modity prices are still at a very high 
level as compared with 1913. If 
business is going to continue com- 
paring present levels with those of 
another year, say 19138, there will 
always be the feeling that a deflation 
is due. But it is not unlike another 
period. In 1890 American business 
men were continually saying, “Oh, 
if we could just get back to normal, 
if we could just get back to the level 
of 1879, everything would then be 
fine.” 

They kept on talking about getting 
back to the good old days of eleven 
years before when levels stayed 
“put,” but they never did get back 
to that level. And yet there came in 
time the most prosperous quarter of 
a century in history. Again, ten 
years after 1913, there are those who 
are continually yearning for the re- 
turn to the price level of 1913. It 
is doubtful whether business will 
ever come down to it! Labor prices 
reached their peak last April and 
have declined slightly since—lower- 
ing only when and where non-em- 
ployment increased. Some decline 
in commodity prices is due during 
the first half of 1924. With these 
natural downward tendencies in 
labor and commodity prices bringing 
them closer to agricultural prices, 
a new. level should be established 
which should again be “normalcy.” 

Another very apparent tendency in 
business today is the evolution of an 
improved method of distribution. 
Distribution costs are too high. They 
have more than kept pace with the 
mounting cost of production. This 
is a recognized fact in almost all 
lines of business. Business can be 
had, but at a cost of getting that is 
greater than ever experienced before. 
Heroic efforts are being made to find 
new channels of distribution, to re- 
vamp old ones, to cut corners, to do 
something that will lighten the load 
of distribution costs. 

Out of this endeavor must come 
one of two things—either there must 
be an appreciation on the part of 
the buying public that the purchase 
price of an article includes justifiable 
charges for services performed in 
bringing that article from the place 
of fabrication to the consumer’s 
home, or there must be a shortening 
of the route—moving merchandise 
much more directly. 

With all of the great merchandis- 
ing brains of our country busy on 


ELECTRICAL WORLD 


this problem a solution will be forth- 
coming. The philosopher of New 
England wrote many years ago that 
he who does things better than 
another will have a path beaten to 
his door; but he who can bring out 
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of the costly tangle and expensive 
maze of modern business an orderly, 
usable, efficient and economic method 
of distribution will have countless 
thousands of American business 
executives arising to call him blessed. 


a 


The Market Situation in Coal 


An Abstract of a Statement Recently Presented Before the Associa- 
tion of Edison Illuminating Companies that Has a 
Distinct Interest for Electrical Manufacturers 


By EuUGENE MCAULIFFE 
President Union Pacific Coal Company 


OR some years the coal industry 

has, because of its irregularities, 
caused all consumers, all business, 
much embarrassment and expense. It 
has added heavily to the burden of 
a sorely taxed transportation ma- 
chine, and it is quite safe to say 
that it has caused manufacturers 
and the managers and executives of 
the great public utility companies 
more sleepless hours than all other 
domestic disturbances combined. 
Gradually this condition has grown 
to be looked upon as definitely un- 
bearable. 

Today the industry is managed by 
operators divided between two schools 
of medicine. The one school ad- 
ministers the properties in its charge 
as directed by a definitely mitrtant 
labor organization, an organization 
which has its genesis in the abuses 
inflicted on mine labor a generation 
ago, abuses which still rankle in the 
minds of the older men, and which 
again make good material for the 
thunder of the paid leaders. The 
other school comprises the so-called 
open-shop or non-union operators, 
who write their own prescriptions, 
which in late years have been made 
palatable by better housing, sanita- 
tion, amusement and_ educational 
facilities. 


EXcEss MINE Cost 


The result is that the excess mine 
cost, the excess tax put on trans- 
portation, the deflection in quality 
and other less material losses have 
added to the nation’s fuel bill at 
least $1 per ton in the form of direct 
expense, and when the waste of man 
power is computed a further great 
indirect loss, but one difficult of 
measurement, has been suffered by 
the nation. To the public utilities, 
on whom a demand for service is 
made which cannot be flouted, the 
loss has fallen ton for ton the 
heaviest, and upon the steam trans- 
portation service of the nation im- 


measurable losses have been inflicted. 
The recent anthracite wage settle- 
ment, which is beginning rapidly to 
be looked upon as the result of politi- 
cal expediency, does not promise 
much in the way of example to be 
followed when the union bituminous 
wage scale covering mines north of 
the Ohio River expires March 31 
next. It is, therefore, on the re- 
action of the public to the Coal Com- 
mission’s recent report that we shall 
have to depend for betterment. I 
will attempt to suggest the changes 
that may happen to the industry be- 
tween 1923 and 1930. 


Wuat Must BE DONE 


The coal strike must go as a 
method of settling industrial dis- 
putes within industries basic and 
fundamental, such as the coal indus- 
try. The operator and the mine 
worker must take on a new “attitude 
of mind.” The rights of the man 
who pays the bills must be brought 
definitely to the front. To accom- 
plish this few changes need be made 
in the existing order of affairs. 
These, however, must be well-founda- 
tioned changes and they must in- 
clude: 


(a) There must be fullest publicity 
regarding every affair of the industry 
and the labor employed therein, its 
costs, profits or losses, the rate of 
wages paid, the opportunity for em- 
ployment afforded the worker, and the 
extent to which the worker avails him- 
self of the opportunity. Employers who 
tenaciously opposed the theory of re- 
porting facts during the periods of 
high earnings now for the second time 
express a willingness to submit facts. 
The facts referred to must be collected 
by the federal government and by men 
who can and will place correct and 
fearless interpretation on them. This 
department, wholly educational, will 
give expression to the most valuable 
function of government, the informa- 
tive, 

(b) The wasteful expenditure of new 
capital, coal reserves and man power 
which is still taking place must be 
checked by governmental regulation, 
which can be of a simple, direct char- 
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acter that will effect correction without 
destruction of property rights. 

(c) The status of the mine worker 
must be defined, not through any sys- 
tem of certification such as now exists 
in certain states and which gives the 
union the power to dispense to the in- 
dividual the right to seek employment, 
but by the full and prompt publication 
of the facts covering earnings and liv- 
ing conditions, thereby automatically 
putting the force of public opinion be- 
hind such corrective measures as are 
necessary to bring the slacker up to his 
proper place in the march of progress. 

(d) Recognition must come of the 
principle that any labor-saving machine 
which is capable of transmuting the 
toiler into a machine operator or semi- 
skilled mechanic represents human bet- 
terment and should not alone be en- 
couraged but enforced. 

(e) There must be such revision of 
the present “master and man” relation- 
ship as will create mutual confidence 
and respect between the operator and 
the mine worker, and this will come 
when there is full publicity of govern- 
ing conditions. The present attitude of 
militant belligerency is due very largely 
to the lack of knowledge concerning the 
facts under which the present uncer- 
tain relation is maintained. 


The changes set forth above will 
take place between now and 1930, 
and the result will be a stabilized in- 
dustry, with a livable load factor— 
an industry whose capacity expressed 
in mines and man power will fit 
better the load it must bear. 

Material reductions in wages will 
not be made. I am prrepared to say 
that, with publicity and the advent 
of mechanical loading machines and 
perhaps a conveyor form of haulage, 
largely displacing the many small 
cars now used underground, an even 
higher unit wage will be paid in cer- 
tain districts, a combination of day 
wage and bonus paid on a tonnage 
basis perhaps best fitting the new 
mechanical order. The item of per- 
sonal safety, now much disregarded, 
with its resultant social losses, will 
receive growing attention, but with 
added expense to the producer, a 
situation with which we will not 
quarrel. 

The net gain flowing from in- 
creased efficiency will tend to effect 
reductions in cost of production, 
however, and as an offset definite 
weight must be given to the rapid 
exhaustion, largely through waste, 
of our more accessible and readily 
removable coal acreage, a situation 
of which the American people are 
sadly ignorant. Too many state- 
ments regarding the billions of tons 
of coal in reserve have been fed to 
the public, these statements being 
seldom qualified by the facts relating 
to remoteness from industrial cen- 


ters and areas of dense population, 
to the quality of the coal, the thick- 
ness of the overburden and the seam 
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itself, the angle at which it lies, and 
the possible absence of the certain 
other conditions which are necessary 
to removal, except at great expense. 

The gradual exhaustion of the 
anthracite reserves, with the definite 
knowledge that the portion yet in 
reserve will cost more to remove and 
prepare than did that which has been 
mined, plus the recent increase in 
mining wages granted, will cause a 
tightening there, perhaps slow to 
evidence itself; and the profligate 











Tt electrical trade is closing out 
the year with a high degree of 
satisfaction. The tremendous vol- 
ume of building construction has 
brought a large market for electrical 
material throughout the year. The 
Christmas season apparently has 
pretty generally exceeded expectations. 
The month of December goes out with 
stocks low and the promise of good 
business to follow the inventory-taking 
period. 

New England continues this week 
the bright spot on the map. Mild 
weather there has permitted the work 
on central-station lines to continue. 
Appliance sales have been extremely 
heavy. Lamp and fixture business con- 
tinues strong in the New York district 
with credit conditions very good. Prices 
are holding firm. In the Southwest 
wholesalers’ and retailers’ stocks are 
very low and lamp sales are running 25 
per cent better than last year. In and 
around Chicago building continues, 
though work on the power lines has 


stopped. Manufacturers are sold out 
on cable. The market is generally firm. 
There have been a number of reduc- 


tions in price affecting pole-line hard- 
ware, flexible armored conductors and 
connectors in the East and lamp cord 
in the Middle West. Tape is expected 
to advance somewhat after Jan. 1. 
The Pacific Coast reports a strong busi- 
ness situation. 


Wire Makers’ Bookings Running 
to March—1924 Promises Well 


UBBER-COVERED and _ weather- 
proof wire manufacturers are run- 
ning at top production as the year 
closes, and some of these report future 
orders as far ahead as May. Present 
production schedules are mostly filled 
until three months into the new year. 
It is the opinion of the leading wire 
manufacturers that an excellent year 
of buying by the industrials and cen- 
tral-station companies is in order and 
that placements are guided to those 
mills that can supply sufficient quan- 
tities in reasonable time. 
During 1923 interconnection work and 
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waste of our national oil reserves, 
now also taking place, is another 
factor that eventually will militate 
against cheaper fuel. 

I can see little in the way of 
cheaper fuel from mines or oil fields. 
Doubtless, the maximum measure of 
relief that will be made possible will, 
as heretofore, take the path already 
blazed and followed—an extension of 
the present hydro-electric power re- 
sources and the greater efficiency to 
be obtained with the fuel used. 





the building of new trunk lines between 
new generating plants and load centers 
have had a fair effect in orders for bare 
wire. In addition, a considerable 
amount of replacement business came 
from the electric railways. 

Fluctuations in the copper market 
during the past two months have not 
been so often reflected in the wholesale 
market, owing to the practice of the 
manufacturers who are keeping large 
stocks of all sizes in the distributors’ 
warehouses. Moreover, there is evi- 
dence in the market that manufacturers 
are shipping these stocks in larger 
quantities so as to reduce freight costs 
to a minimum. In turn raw materials 
are being bought in larger quantities to 
insure against shortages and the pos- 
sibility of a rising market at the begin- 
ning of the year after inventories are 
taken. During last week wholesale 
prices on rubber-covered wire gained 
approximately 5 per cent in leading 
market centers of the East and Middle 
West. 


Wooden-Pole Producers Antici- 
pate Greater Sales in 1924 


ITH wooden-pole purchases for 

this year actually completed, the 
producing companies are reviewing the 
events of the last twelve months in 
order to advance their production 
schedules as near as possible to the 
estimated purchase requirements of 
central-station and telephone systems 
for 1924. This year’s business has 
been far above that obtained in 1922, 
and many of the wooden-pole producers 
are anticipating that the sales for their 
products will be equally good during the 
next twelve months. Accordingly it is 
known that certain of the larger inter- 
ests are laying plans for big contracts 
in forest lands and labor. 

The recent scarcity of certain sizes 
of wooden poles no longer exists be- 
cause improved transportation and bet- 
ter cutting programs in the woods have 
offset the unusual demand for poles in 
the Middle Western and Eastern States. 
Orders during the last two months 
have been somewhat lower, however, 
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than during the summer months. A 
falling off of particular import has de- 
veloped in the Southern States, where 
a great number of steel poles have been 
sold. Authorities in the field state that 
this reduction has been largely sea- 
sonal, and this statement is borne out 
by open knowledge in the industry that 
the market as a whole is very stable 
with no change in prices over a con- 
siderable period of time. 

Another development in present busi- 
ness which will have much to do with 
an increase in 1924 sales is the matter 
of the rehabilitation of the devastated 
sections in Japan. Already this in- 
fluence in the market is causing con- 
siderable buying up of the whole 
American lumber market. A conserva- 
tive estimate of the number of feet of 
timber required for the rebuilding of 
Japan’s transmission lines and houses 
will run between two billion and four 
billion feet. Pole producers are cal- 
culating how to obtain contracts for 
this Japanese business to the best ad- 
vantage of both countries. It is thought 
that much timber of central-station 
size but which does not meet in all 
respects the standard specifications of 
the central stations of this country can 
be sold to Japanese buyers. 

An element of growing importance 
in the market of the cedar-pole pro- 
ducers is the sale of the Southern 
yellow-pine poles. Whether the market 
will favor Southern yellow-pine poles 
in place of Western red cedar because 
of the difference in price levels and 
available stocks is yet to be seen, and 
it is a factor which is being closely 
watched by the pole-producing inter- 
ests at this time. An important con- 
sideration is that Southern yellow pine 
takes less time to attain its full ma- 
turity than does Northern white cedar 
or Western red cedar. With pole prices 
about 30 per cent higher than they were 
in 1921, there are indications that 
prices may be shaded slightly during 
this period of the year to induce the 
central stations to do their purchas- 
ing now. 


Building Material Selling Strong 
in Middle West—Lamp-Cord 
Price Revision 


HE continued mild weather has 

helped the building program in the 
Middle West and the electrical trade is 
deriving more benefit from this busi® 
ness than in former years. Good pur- 
chases of most electrical construction 
commodities are in sight, being limited, 
however, or scheduled for delivery the 
first of the year. 

The demand for pole-line hardware 
has fallen off this month, but this is 
perhaps merely a seasonal occurrence. 
Deliveries are being mdde promptly on 
all standard lines of hardware, while 
specialties are being turned out in good 
time. Prices remain firm. While there 
are no indications at present of higher 
prices, it is thought there will be no 
reductions in prices. 

The cable situation is unchanged. 
Most manufacturers are sold up to 
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capacity, and new business is — not 
particularly welcome where immediate 
delivery is required. Single-conductor 
paper - cable deliveries run about 
twenty-eight to thirty weeks, while 
multiple-conductor deliveries run about 
fifty weeks. 

The price of lamp cords was revised 
on Dec. 17. Single-conductor prices 
declined a trifle and twisted pair prices 
advanced. Pure silk lamp cord is ap- 
parently being closed out in this dis- 
trict, and another manufacturer has 
announced that as soon as _ present 
stocks are exhausted he will make silk 
only. 

Switchboard accessories sales have 
been good this week. One manufac- 
turer reports the placing of orders for 
a considerable quantity of this class of 
merchandise for delivery the first quar- 
ter of next year. Prices remain firm, 
with no increase anticipated. Stocks 
are apparently adequate, as deliveries 
are being made within a reasonable 
period. 

Indications are that friction tape 
should advance after Jan. 1. During 
the last ninety days cotton has ad- 
vanced from 22 cents a pound to 37 
cents a pound. With one exception dur- 


‘ing 1920, this is the highest point 


reached in fifty-eight years. Cotton 
sheeting, an essential in the manufac- 
ture of all friction tape, has undergone 
a rapid advance; but, even so, it has 
not kept up with the advance in cotton. 
This means that sheeting should ad- 
vance. 


Line Material Selling Fast 
in New England 


|e agin 9 open weather has led 
to unusually large sales of pole- 
line material for central-station service, 
and the movement of this class of sup- 
plies continued extremely active to the 
end of last week. Pole-line hardware 
eased off about 5 per cent in price and 
flexible armored conductor weakened 
about 5 per cent before the holidays. 
Other prices held fairly firm, but the 
usual retail reductions were anticipated 
for the post-Christmas trade and con- 
siderable deferred buying of radio 
apparatus was in sight at Boston when 
the Christmas closing occurred. Little 
complaint as to shortages was heard 
before Christmas among _ jobbers, 
although storage batteries of excep- 
tionally high grade were reported scarce 
in some circles owing to the demand 
for radio service and a spurt of auto- 
mobile battery-renewal buying resulting 
from the mild weather. 

Every indication points to a superb 
electrical appliance business this year, 
many merchandisers running 40 per 
cent or more above 1922 totals. Gen- 
eral business in New England shows 
uneven streaks in textiles with the 
usual pre-inventory losses of manufac- 
turing production. Underlying condi- 
tions are sound, and in the electrical 
industry the demand is widespread that 
substantial tax reduction shall be 
accomplished at the present congres- 
sional session. 
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Conditions Quiet in the New York 
District—Outlook Optimistic 


LECTRICAL business in New York 

City for last week was without 
important change except for those lines 
which included the large volume of holi- 
day purchasing. There was apparently 
no let-up in the demand for lamps, fix- 
tures and the general line of heating 
and cleaning apparatus. Prices of con- 
nectors for Nos. 12 and 14 armored 
cable have been reduced from $29.50 to 
$27. This cut is said to have been made 
in order to gather in some of the im- 
portant orders which are floating 
around the market after severe reduc- 
tions by smaller interests during the 
last month. 

Although most of the jobbers, indus- 
trials and dealers are now preparing 
for inventory taking, sales books show 
higher volumes than one year ago and 
better credit conditions are reported 
for the New York territory. Accord- 
ing to the National Electrical Credit 
Association, the November situation 
showed iin improvement of $30 in the 
average delinquent account. In Novem- 
ber, 1922, 389 delinquent accounts, 
totaling $84,743 and averaging $218 
apiece, were reported, in comparison 
with last month’s total of 344, which 
were valued at $50,725 and averaged 
$145 a piece. 

The electrical trade is keeping in 
general run, with prosperous conditions 
reported in commodities affected by the 
greater purchasing power of the indus- 
trials and central stations. An esti- 
mated gain of about 12 per cent in the 
value of the year’s crops implies an 
increased buying power in the farming 
communities, while labor is still well 
employed at most manufacturing cen- 
ters of New York State and New Jer- 
sey. More building construction is 
being done than is usual because of the 
warmer weather at this period. It is 
said that this month’s purchases by the 
industrials and central stations have 
been close to the November rate, with 
railroads and automobile makers active 
in the market. 

The firm undertone of prices in the 
electrical industry is being generally 
maintained. A more optimistic spirit 
prevails in the jobbing houses, and men 
in the field express optimism concerning 
January and February business. 


Easier Market Ahead on the Coast 
—Collections Improving 


HE electrical fraternity on the Pa- 

cific Coast is well pleased with the 
results of the year just closed and looks 
forward confidently to 1924. Except 
in isolated cases where low crop’ prices 
or unfavorable weather has cut the 
profits of the farmer and depressed 
local business, the electrical industry 
has run very close to the sales totals 
of the bumper year of 1920. 

Building permits for Los Angeles 
will total nearly $190,000,000, as com- 
pared with $121,000,090 fer last year; 
in San Francisco about $45,000,000, 
which is close to last year, and in Oak- 
land nearly $28,000,000, as against 
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$24,500,000 for 1922. This activity has 
been directly reflected in the demand 
for wiring materials. Very favorable 
indications of easier markets are seen 
in the large and well-assorted stock 
orders which are now being received. 
Collections are steadily improving and 
are now averaging below fifty days. 
Some very definite improvements are 
seen in background conditions in the 
industry. Better merchandising meth- 
ods are distinctly in evidence. Account- 
ing is on a far better basis among smal! 
electrical contractors and_ dealers. 
Meanwhile new industrial markets are 
being made in the Los Angeles and 
San Francisco Bay regions. Lack of 
employment is almost non-existent, and 
it is difficult to be other than highly 
optimistic. The only possible upset 
would apparently have to come through 
factors which are now indiscernible. 


All Stocks Low in the Southeast 
with Excellent Business in Sight 


RECORD - BREAKING holiday 
trade is reported in the South- 
east, the increase over last Christmas 
ranging from 20 to 35 per cent, and 
there will be little or no carry-over of 
Christmas specialties. While the sea- 
sonal lines are, of course, moving best, 
jobbers state that staple lines are 
holding up well and that inventory time 
will find stocks generally low in the 
territory. Retailers are jubilant over 
the business they have enjoyed, and 
as a result their stocks are also low. 
Heating devices and radio equipment 
have gone like wildfire, and practically 
no stocks will be carried over to the 
first of the year. Lamp sales are at a 
peak and show an increase of approxi- 
mately 25 per cent over last December. 
Retailers handling portables report a 
very substantial business on the more 
expensive types, and are more than sat- 
isfied over having been able to discard 
the cheaper type. The portable busi- 
ness as a whole is excellent, and this 
is very satisfying from the central-sta- 
tion point of view. All in all, 1923 has 
been a wonderful year in the electrical 
industry in the Southeast, and as con- 
ditions are improving steadily, the new 
year starts with enthusiasm and opti- 
mism. 


November Delinquent Electrical 
Accounts Lower 


OUR of the five divisions reporting 

to the National Electrical Credit 
Association for November have lowered 
their number of accounts as compared 
with October, 1923. The other territory, 
New England, remains the same. How- 
ever, the average amount for the Cen- 
tral, Philadelphia and New England 
divisions increased over October, 1923. 
For the Central Division territory the 
average account for October, 1923, listed 
$109.74, while in November it was 
$160.43. 

Conditions in the New York territory 
are improving, since the average ac- 
count for November, 1923, was $30 
lower than in October. Although the 
accounts for November, 1923, in Phila- 


ELECTRICAL WORLD 


— 
DELINQUENT ACCOUNTS IN NOVEMBER 





Number of 
Delinquent 
Branch and Accounts Total Average 
onth Reported Amount Amount 
Central Division: 
Oct., 1922 872 $102,465.52 $117.50 
Oct., 1923 981 117,653.05 109.74 
Nov., 1922 813 141,482.10 174.02 
Nov., 1923 912 146,308.04 160. 43 
New York: 
Oct., 1922 517 59,602.00 115.00 
Oct., 1923... 442 77,479. 175.00 
Nov., 1922... 389 84,743.00 218.00 
Nov., 1923... 344 50,725.00 145.00 
Philadelphia: 
Oct., 1922 262 24,609.19 93.93 
Oct., 1923... 326 32,537.98 99.84 
Nov., 1922... 215 24,703.46 114.90 
Nov., 1923... 222 29,708.60 133.82 
New England: 
Oct., 1922... 80 11,223.14 140.29 
Oct., 1923... 51 3,808.88 74.68 
Nov., 1922... 47 6,130.29 130.43 
Nov., 1923... 51 6,018. 34 118.0) 
Pacific Coast: 
Oct., 1922... 22 3,980.61 180.50 
Oct., 1923... 23 5,804.78 252.38 
Nov., 1922... 24 4,117.10 171.54 
Nov., 1923... 18 4,252.62 236.25 








delphia decreased, the average amount 
increased from $99.84 to $133.82. The 
total number of accounts for the Pacific 
Coast for November, 1923, were less 
by five than in October, and the average 
amount now stands at $236.25. 


The Metal Market 


PPER eased off a trifle last week, 

when outsiders and two or three 
small producers offered the metal at 
13 cents, delivered, to the Connecticut 
Valley. In fact, offers were as low as 
12.95 cents, delivered. The lower 
offerings revealed a little anxiety to 
dispose of small tonnages, and it is 


Activities of the Trade 
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probable that had large inquiries come 
along the sellers would have strength- 
ened up to 13.75 cents, which is still 
the theoretical quotation of the large 
producers. 

Business was fair in the aggregate, 
especially considering the season of the 
year, and there are no indications that 
the market will go below 13 cents. 
Producers are still well sold ahead from 
the heavy purchasing in November, and 
the influence of this on the market is 
still felt. Last week’s threats of the 
disbanding of the copper export asso- 
ciation by no means created a panic in 
prices, and they held well considering 
the situation. ; 

The official contract price of lead, 
as quoted by the American Smelting & 
Refining Company, was increased from 
7.25 cents to 7.40 cents, delivered, New 
York. The lead market is substantially 
unchanged from last week, except that 
even higher prices are being asked for 


NEW YORK METAL MARKET PRICES 
Dec. 20, 1923 Dee. 27, 1923 
Ce 





nts per Cents 

Pound ot 
Copper, electrolytic. . . 13.50 13.00 
Lead, Am. 8. & R.price 7.00 7.40 
RIN 5 se ee 9.00 9.00 
Nickel, ingot......... 27.00 to 30.00 27.00 to 30.00 
Zinc, spet............ 6.35 6.35 
Tin, Straits.......... 45.00 46.00 
Aluminum, 98 to 99 

SO as osdene 26.00 to 27.00 27.00 


nearby deliveries. One of the pro- 
ducers is quoting as high as 8.12% cents, 
New York, although no sales have been 
reported at that figure. A fair tonnage 
of lead for late January and early 
February shipment was sold during the 
week. The slab zinc market is weaker 
in tone. 


Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 





New Factory in St. Louis for 
Electric Storage Battery 


Work is well under way on the new 
building of the Electric Storage Bat- 
tery Company at Vandeventer and 
Choteau Avenues, St. Louis. This is 
the third building that the company has 
occupied since a branch was opened in 
that city in 1907. At that time one 
floor, occupying approximately 1,000 
sq.ft., was sufficient. Seven years later 
larger quarters were secured in Walnut 
Street, where the company had 15,000 
sq.ft. available. 

With the steady growth of business 
it became apparent that still larger 
quarters were necessary to enable the 
St. Louis branch to handle its busi- 
ness in an efficient manner, and hence 
the new building, with 32,000 sq.ft. of 
floor space. This building is on the 
Missouri-Pacific railroad line. In it 
will be housed the administration offices 
of the St. Louis branch, from which 


southern TiIli- 
Oklahoma 


orders from Missouri, 
nois, Arkansas, Louisiana, 
and Texas will be cared for. 


_— 


Wakefield Brass Official Gives 
Optimistic Viewpoint for 1924 


A. F. Wakefield, vice-president of the 
Wakefield Brass Company, in a state- 
ment made last week said: “Owing to 
the popularity of the kitchen lighting 
idea and the fact that central stations 
are campaigning for this class of busi- 
ness, we feel that the first half of 1924 
will be a busy season for our company. 
There is no indication to us that 1924 
will be a boom year, but it will be, we 
feel sure, a comfortably prosperous 
year, 

“We have recently built additions to 
our factory and have added substan- 
tially to our equipment; likewise we 
have increased our sales and adver- 
tising programs to an optimistic but 
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reasonable extent. We expect to have 
to work hard for every dollar in 1924, 
but we also expect that a satisfactory 
number of dollars will accrue from our 
hard work.” 





P. A. Geier Will Double Space 


“The fact that we have just started 
construction upon two new factory 
units which will approximately double 
our manufacturing space indicates that 
we look forward to 1924 with consider- 
able optimism,” said F. J. Gottron, gen- 
eral manager of P. A. Geier Company, 
Cleveland, manufacturer of domestic 
electric appliances, in a statement last 
week. 

“We believe that operations in the 
coming year must be conducted upon a 
basis of strict economy and high effi- 
ciency, but these are ideals toward 
which sensible business men struggle 
in good times instead of waiting for 
hard times to enforce them. The com- 
ing year promises reasonable increases 
in both volume and net profits, and we 
have set our manufacturing and sales 
quotas accordingly.” 

——@~——— 


Industrial Electric Heating 
Organization Changes Hands 


The electric heating apparatus busi- 
ness of the Boston Last Company, 
Boston, which has been conducted for 
many years at 44 Biford Street, has 
been purchased by Donald Heath, 
Winthrop, Mass., and Charles Lowell 
and Harold L. Spooner, Whitman, 
Mass., and the new owners will soon 
begin business at Whitman under the 
firm name of the Boston Electric Heat- 
ing Corporation. 

Manufacturing space has been leased 
at the G. G. Roberts Corporation fac- 
tory on South Avenue. As in the past, 
the company will specialize in electric 
heating equipment for manufacturing 
purposes. In the new organization Mr. 
Heath will have charge of production, 
Mr. Lowell of sales and Mr. Spooner 
of finances. 

———— 


American Brass Company Joins 
Copper and Brass Association 


At a meeting of the Copper & Brass 
Research Association held last week at 
the offices of the association, 25 Broad- 
way, New York City, the American 
Brass Company was unanimously 
elected a member. The American Brass 
Company, which is affiliated with the 
Anaconda Copper Mining Company, is 
one of the largest fabricating and 
manufacturing units in the industry. 

The association now numbers in its 
membership the leading copper and 
brass fabricating and distributing com- 
panies in the United States, represent- 
ing approximately 80 per cent of the 
brass and copper facilities of the 
country. The producer members total 
twenty-five and represent the pre- 
iderance of the country’s copper pro- 

uction, 
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Westinghouse Acquires New 
Building in Cleveland 


The Cleveland branches of the West- 
inghouse Electric & Manufacturing 
Company and the Westinghouse Lamp 
Company have consolidated in one 
building their sales and service depart- 
ments and their warehouses. The new 
five-story building, which is called the 
Westinghouse Electric Building, has 115 
front feet on Ashland Road and is 130 
ft. deep. The executive sales and 
clerical divisions have their offices on 
the top floor. Two floors are given over 
to the service department and two to 
warehousing facilities. 

The building is in every way equipped 
for complete and efficient service to the 
electrical trade. In the service depart- 
ment the latest types of equipment are 
installed for repairing and rebuilding 
electrical apparatus of all kinds. In 
addition to a large stock of industrial 
equipment, supplies and merchandising 
items, a supply of renewal parts will 
be carried in the warehouses. 

Adequate transportation facilities are 
available for the shipment and receipt 
of material. A private siding from the 
Pennsylvania Railroad has been pro- 
vided for carload shipments. A plat- 
form that will accommodate three 
trucks at a time serves for the ship- 
ment of express and freight in less- 
than-carload lots. 





Triumph Electric Holds Sales 
Convention in Cincinnati 


Salesmen of the Triumph Electric 
Company, Cincinnati, have just returned 
to their various district headquarters 
after a two-day convention held at the 
home office. In order to finish the pro- 
gram for the convention in two days, 
various group meetings were held. The 
important features of the company’s 
motors were discussed for the benefit 
of the new members of the sales force. 
This was followed by a trip through 
the factory, during which refinements 
and advanced mechanical features of 
the line for 1924 were explained and 
demonstrated. 

The expanded facilities for manu- 
facturing large-sized motors up to 200 
hp. were also inspected, as well as the 
service department, which has been 
organized to insure the firm’s cus- 
tomers prompt and efficient service dur- 
ing rush periods. 


——_q—— 


Columbus Jobbers Ship 
Appliances by Airplane 


An aérial precedent was recently 
established in Columbus, Ohio, when the 
Hughes-Peters Electric Corporation de- 
livered electrical. merchandise a dis- 
tance of 47 miles by airplane. 

The Hughes-Peters firm, Columbus 
jobbers for the Westinghouse E)~“tric 
& Manufacturing Company, re-sived a 
rush order for electrical appliances 
from the =.uecht-Feeney Electric Com- 
pany, at Mount Vernon, Ohio, and 
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immediately sent the order to a nearby 
flying field by truck. It was then loaded 
in a plane and carried to Mount Vernon, 
traveling the 47 miles in thirty-nine 
minutes. The trip would have re- 
quired at least two hours had the goods 
been sent the entire distance by fast 


trucks. 
ee 


Mine & Smelter Appointment 


Announcement is made that Arthur 
E. Bacon has been appointed manager 
of the electrical department of the Mine 
& Smelter Supply Company, which 
does a jobbing business in Denver. Mr. 
Bacon was formerly with the Western 
Electric Company in the supply depart- 
ment and went to the Mine & Smelter 
firm as a salesman. On the recent 
resignation of James W. Ryall as 
the manager of the electrical depart- 
ment, Mr. Bacon was promoted to that 
position. 

Mr. Bacon is a specialist in signal 
systems for mines and railroads. 

-_—+»—————— 


The Uehling Instrument Company, 
Paterson, N. J., manufacturer of CO, 
recorders and other power-plant instru- 
ments, has recently appointed J. R. 
Williams, 2028 Jefferson County Bank 
Building, Birmingham, as its repre- 
sentative in Alabama. The Sheffield 
Company, Sheffield, Ala., has just pur- 
chased a representative installation of 
CO, recording and indicating equipment 
through Mr. Williams, 


R. G. Chamberlain, district manager 
of the Hurley Machine Company, is in 
Spokane, Wash., co-operating in the 
campaign now being conducted by the 
Washington Water Power Company in 
the sale of Thor washing machines and 
of the new Hurley “Superior Oscillator.” 
He says that general conditions are bet- 
ter than they have been for the past 
five years and on the basis of the re- 
sults already obtained predicts success 
for the campaign, which is the largest 
ever organized by the Washington 
Water Power Company. 


The Stewart Storage Battery Com- 
pany, previously at Marshfield, Wis., 
has leased 10,000 sq.ft. of floor space 
on the third floor of the building at 
361 West Superior Street, Chicago, 
where its manufacturing operations are 
now being conducted. 


The American Brass Company, Keno- 
sha, Wis., subsidiary of the Anaconda 
Copper Company, has placed the general 
contract for erecting a new copper wire 
mill, 220 ft x 540 ft., two stories of 
brick and concrete. 


The General Electric Company, Phila- 
delphia, will commence the construction 
of the second unit of its new plant on 
local property at Elmwood Avenue and 
Sixty-eighth Street, recently acquirec 
It will be one-story, 119 ft. x 254 ft., 
estimated to cost approximately $300,- 
000, with equipment. The White Con- 
struction Company, New York, is the 
general contractor, and Harris & Rich- 
ards, Drexel Building, Philadelphia, are 
architects. 





1350 


* . * 
Foreign Trade Opportunities 
Following are listed opportunities to enter 
forei markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 


Commerce, Washington, by mentioning the 
number. 


An agency is desired in Glasgow, Scot- 
land (No. 8,678), for advertising signs and 
electrical tools and for electric heating and 
cooking equipment. Purchase and agency 
is also desired (No. 8,600) for electric 
advertising specialties for window display. 


Purchase is desired in Port Said, Egypt 
(No. 8,603), for cooking utensils, flat- 
irons, etc. 


Purchase and agency is desired in Algiers, 
Algeria (No. 8,602), for electrical acces- 
sories, including heating, lighting, power, 
telephone and wireless apparatus; also (No. 
8,601) for electrical supplies. 


Purchase and agency is desired in Lon- 
don, England (No. 8,598), for electrical 
goods and for radio apparatus and parts. 


An agency is desired in Oran, Algeria 
(No. 8,601), for electric lamps, radiators, 
irons and fixtures. , 


Purchase and agency is desired in Christ- 
church, New Zealand (No. 8,604), for small 
fractional-horsepower motors. 


Purchase and agency is desired in Bienne, 
Switzerland (No. 8,667), for small motors 
for drilling, perforating, sharpening, etc. 


Purchase is desired in Mexico City, 
Mexico (No. 8,608), for telephone equip- 
ment. 


Purchase and agency is desired in Bir- 
mingham, England (No. 8,599), for tung- 
sten or tungsten alloy. 


An agency is desired in Auckland, New 
Zealand (No. 8,620), for radio apparatus 
and parts. 


Purchase and agency is desired in Ade- 
laide, Australia (No, 8,597), for radio 
apparatus and parts. 


Purehase .is desired in Johanneshurg, 
South Africa (No. 8,609), for radio appa- 
ratus and parts. 


An agency is desired in Vienna, Austria 
(No. 8,650), for machinery and apparatus 
for power plants, mines and the metal- 
lurgical industry. 


PROPOSED TELEPHONE SYSTEM AT 
SMYRNA.—The Turkish government, Com- 
merce Reports states, has given the officials 
at Smyrna permission to ask for bids for 
the installation of a telephone service. 


New Apparatus and 
Publications 


ELECTRIC SPECIALTIES.—Catalog No. 
12 issued by the G. & W. Electric Company, 
7440 South Chicago Avenue, Chicago, con- 
tains bulletin No. 231, covering its potheads 
and accessories, and bulletin No. 232, 
describing its underground boxes. 


ELECTRIC WASHING MACHINES.— 
The Altorfer Brothers Company, Peoria, 
Ill., has issued a booklet entitled “‘How 437 
Dealers Brought Customers to Their Stores,” 
which describes its method of selling elec- 
tric washing machines which has been 
tested by the “A B C” dealers throughout 
the United States, 


AIR FILTERS.—The Midwest Air Fil- 
ters, Inc., 100 East Forty-fifth Street, New 
York City, is distributing a folder calling 
attention to the use of the “Midwest Unit” 
air filters for power plants, factories, pneu- 
matic tools, pneumatic water systems, ice- 
manufacturing plants, cleaning and drying 
spray paints, etc. 


BASE ADAPTER.—The Ward Leonard 
Electric Company, Mount Vernon, N. Y., 
has develo a “Vitrohm” resistor unit 
with an “Edi-Swan” (bayonet lock) base. 


RESISTANCE MATERIAL.—The Wire- 
less Resistor Company of America, Milwau- 
kee, is distributing a leaflet calling atten- 
tion to its “Globar” resistance material 
(non-metallic, bar-shaped) for industrial 
and domestic heat. 


RECORDING INSTRUMENT.—The West- 
inghouse Electric & Manufacturing Com- 
pany, East a eres. Pa., has developed 
a new portable recording instrument, known 
as type R 

FIRE-FIGHTING APPARATUS. — “The 
Essentials of Self-Protection Against Fire” 
is the title of a booklet published by the 
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Foamite-Childs Corporation, Utica, N. Y., 
describing the various types of its fire- 
fighting devices. 


ELECTRIC GRILL AND TOASTER.— 
An electric grill and toaster, consisting of 
two cooking pans and a toaster, has been 
placed on the market by the National 
Stamping & Electric Works, 3212 West Lake 
Street, Chicago. 

PORTABLE LAMP.—A portable lamp of 
the pedestal type for use in garages, ma- 
chine shops, etc., has been developed by 
the Universal Electric Bracket Company, 
1,109 Pine Street, St. Louis, Mo. 


New Incorporations 


THE UNITED LIGHT & POWER COM- 
PANY, 101 East Fayette Street, Baltimore, 
has been incorporated by George S. New- 
comer, Douglas H. Rose and others. 

THE KANAWHA VALLEY POWER 
COMPANY has been chartered with a cap- 
ital stock of $100,000 by J. E. Harsh, W. D. 
Payne and others. 


THE INTERSTATE POWER COMPANY, 
Kansas City, Kan., has been incorporated 
with a capital stock of $2,000 by W. D. 
Pratt, Fredonia; W. J. Breidenthal, R. J. 
Higgins, Stanley G. Stewart and O. P. Allee, 
all of Kansas City. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


New England States 


FARMINGTON, ME.—The _ § Franklin 
Light & Power Company has purchased all 
the power rights in the Carabasset stream 
at North Anson. The company plans to 
build a concrete dam and develop 3,000 hp. 


BOSTON, MASS.—Bids, it is reported, are 
being asked by the Edison Electric Illumi- 
nating Company of Boston for an addi- 
tion to the substation on Glenville Terminal, 
Allston, and for a substation at Dedham. 
Bigelow & Wadsworth, 120 Tremont Street, 
are architects. 


BROCKTON, MASS.—Contract has been 
awarded to Stone & Webster, Inc., 147 Milk 
Street, Boston, by the Edison Electric 
Illuminating Company of Brockton for ex- 
tensions at the East Bridgewater plant. 
The work wi)! include two 588-hp. boilers, 
with oil-burning equipment for six boilers, 
a 10,000-bbl. oil-storage tank, concrete 
service tank, pumping equipment and 
heaters. The contract also includes the 
rearrangement of the present switching 
equipment, a 13,200-volt transmission line 
(4 miles long) to be erected from the sta- 
tion to Dupont Circle, where a_ switch 
house, transformer and switching equip- 
ment will be installed to tie the system 
into the transmission lines to be built to 
the Montaup Electric Company’s plant at 
Fall River, Mass. The cost of the work is 
estimated at $785,900 


GARDINER, MASS. — Steps have been 
taken by the Chamber of Commerce for an 
macorss lighting system in the business 

strict. 


HOPEDALE, R. I.—Plans are being pre- 
pared by John A. Stevens, Lowell, engineer, 
for a new power plant for the Draper Cor- 
poration. 


WOONSOCKET, R. I.—The City Council 
has adopted a resolution authorizing the 
Blackstone Valley Gas & Electric Company 
to install forty-one lamps of 1,000 ep., 
twenty-two of 600 cp. and eighteen of 100 
cp., on Blackstone, Arnold, Social and Clin- 
ton Streets. 


Middle Atlantic States 


ALBANY, N. Y.—The Rochester (N. Y.) 
Packing Company is planning to install an 
ice and refrigerating plant at its proposed 
new factory to be erected on change 
Street, to cost about $500,000. Henschein 
& McLaren, 1637 Prairie Avenue, Chicago, 
are architects. 
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BATAVIA, N. Y.—The installation of an 
ornamental lighting system on Main and 
Jackson Streets, to cost about $15,000, is 
under consideration, 


BROOKLYN, N. Y.—Plans for the ten- 
story warehouse to be erected by the St. 
Mark’s Holding Corporation on the Eastern 
Parkway, to cost about $700,000, include 
elevating, conveying and other material- 
handling machinery. Charles B. Meyers, 
31 Union Square, New York City, is archi- 
tect. 


BUFFALO, N. Y.—The Board of Educa- 
tion is considering the construction of a 
high and vocational school, to cost about 
$2,500,000. Associated Architects, 235 
Delaware Avenue, are architects. 


BUFFALO, N. Y.—The Niagara, Lock- 
port & Ontario Power Company has applied 
to the Public Service Commission for per- 
mission to extend the development of water 
power on the Salmon River and for the 
right to condemn property along the stream 
regarded aS necessary in connection with 
the project. The plans provide for the con- 
struction of six dams between the present 
power house and the village of Pulaski. 


FISHKILL, N. Y.—The Wappingers Elec- 
Light Company, Wappingers Falls, has 
applied to the Town Council for a franchise 
to supply electricity for lamps and motors 
in Fishkill. 


HORNELL, N. Y¥Y.—The New York Cen- 
tral Electric Corporation has been author- 
ized to issue $3,489,500 in capital stock, the 
proceeds to be used to acquire the follow- 
ing properties, including proposed exten- 
sions in plants and transmission lines: The 
Hornell (N. Y.) Electric Company; Wayne 
Power Company, Sodus; Yates Electric 
Light & Power Company, Penn Yan; Dans- 
ville (N. Y.) Gas & Blectric Company; 
Perryville (N. Y.) Electric Light Company 
and the Warsaw (N. Y.) Gas & Electric 
Company. 

SCHENECTADY, N. Y.—The City Coun- 
cil is considering an ordinance providing for 
a uniform system of lighting throughout 
the city. 


TROY, N. Y.—Van Zandt, Inc., River and 
Rensselaer Streets, is planning to install 
a coal conveyor with elevating machinery 
at its power house. 


VALATIE, N. Y.—Plans are being con- 
sidered by the Centennial Paper Mills, Inc., 
for the installation of equipment in its 
power plant, including a 200-kw. generator, 
directly connected to steam turbine, with 
switchboard, etc. 


YORKTOWN, N. Y.—Plans are under 
consideration by the Town Boards of Cort- 
landt and Yorktown for organizing a light- 
ing district. The proposed district would 
also include the villages of Mohegan, Shrub 
Oak, Jefferson Valley and many outlying 
sections, 


BRIDGETON, N. J.—The Electric Com- 
pany of New Jersey plans to issue $107,000 
in bonds and $445,200, in capital, part of 
the proceeds to be used for extensions in 
its system in Camden and Gloucester 
Counties. 


DOVER, N. J.—Plans are being prepared 
by the New Jersey Power & Light Company 
for extensions to its system. 


~ HAMMONTON, N. J.—The installation 
of two electrically driven pumps. with 
auxiliary apparatus in the municipal water- 
works is under consideration. 


BAST GREPNVILLE, PA.—The Penn- 
sylvania Power & Light Company has taken 
over the property of the Bast Greenville 
Electric Light Company and will consoli- 
date it with its system. 


HARRISBURG, PA.—Appropriations are 
being arranged for extensions in the park 
lighting system and also for additional 
street lamps in the Market Street and 
Bellevue district. 


NORRISTOWN, PA.—The Counties Gas 
& Electric Company proposes to increase 
the capacity of its 60,000-hp, steam-power 
plant now in course of construction at 
Barbadoes Island to 150,000 hp. 


PITTSBURGH, PA.—The Duquesne Light 
Company is preparing plans for four _sub- 
stations, to be erected at Second, Third 
and Winthrop Avenues, Pittsburgh, and at 
Beaver Falls,. respectively, to cost about 
$400,000. 


WILLIAMSPORT, PA. — Electrically 
operated machinery will be installed in the 
proposed new factory, to cost about $150,- 
000, of the Vallamont Planing Mill Com- 
pany. 

WILLIAMSTOWN, PA.—The East Penn 
Electric Company is. perfecting plans_ tv 
take over and consolidate the Lykens Va!- 
ley Light & Power and the ashington 
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Township Electric Light, Heat & Power 
companies. Extensions will be made in 
transmission lines and a power generating 
plant built on the Juniata River, near 
Iroquois. 

ABERDEEN, MD.—The Puritan Brick 
Company plans to construct a power house 
i local plant, to cost about 

,0 . 


BALTIMORE, MD.—The City Council 
contemplates replacing the gas lamps on 
York Road, between Thirty-fifth and Forty- 
second Street, with electric lamps and also 
on the Thirty-third Street Boulevard and 
Alameda Street. William A. Parr is super- 
intenderit of lamps and lighting. 

CLARKSBURG, W. VA.—The Clarksburg 
Wholesale Company, recently organized, is 
considering the construction of an ice and 
cold-storage plant, to cost about $85,060. 


HUNTINGTON, W. VA.—Bids will be 
received by the Board of Education of 
Huntington Independent School District 
until Jan. 11, 1924, for plumbing, electric 
wiring, and a clock and program system for 
the Lincoln Junior High School. Richard 
M. Bates, Jr., 414 Eleventh Street, is 
architect. 


FREDERICKSBURG, VA. — Plans are 
being considered by the Spottylvania Power 
Company for the construction of two large 
hydro-electric plants on the Rappahannock 
River above the present development of the 
company. A large portion of the energy 
generated at the proposed plant will be 
transmitted to Richmond. 


HAMPTON ROADS, VA.—Bids will be 
received by the United States Marine Corps, 
Quartermaster Department, Washington, 
D. C., until Jan. 3, for one light plant com- 
plete, at Hampton Roads. (Schedule 271.) 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Board of District Commis- 
sioners, District Building, until Jan. 9, for 
28,372 ft. telephone and signal cable. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, until Jan. 8, for 
20,000 ft. of two-conductor cable, for the 
local naval station. (Schedule 1707.) 

WASHINGTON, D. C.—Bids will be re- 
ceived by the purchasing agent, Panama 
Canal, until Jan. 11, for switchboards, elec- 
tric motor, insulated cable, lamp cord trans- 
formers, etc, (Circular 1581.) 


North Central States 


DETROIT, MICH.—Plans are being pre- 
pared by Malcomson, Higginbotham & Pal- 
mer, 1219 Griswold Street, for twelve new 








buildings for the University of Detroit, 
including administration, general science, 
gymnasium, engineering, library, chapel, 


power house, etc., at Livernois Avenue and 
Six Mile Road. 


MPNOMINEE, MICH.—The City Council 
has approved the installation of electrically 
operated pumps in the municipal water- 
works, to replace present steam equipment. 


EAST LIVERPOOL, OHIO.—The Ohio 
Power Company has plans to erect a sub- 
station at Chester Avenue and Twentieth 
Street for power service for the Pennsyl- 
vania Railroad and industrial interests in 
the western section of the city. 


LOUISVILLE, KY.—Plans are being pre- 
pared by the Louisville Hydro-Electric 
Company for the construction of a power 
house in Louisville. D. McDonald is engi- 
neer. 


HUNTINGTON, IND. — The Northern 
Indiana Power Company plans to increase 
its capital stock by $1,500,000, part of the 
proceeds to be used for the purchase of 
local light and power properties and for 
expansion. 


INDIANAPOLIS, IND.—The Indianapolis 
& Cincinnati Traction Company plans to 
make line extensions and improvements, in- 
cluding the installation of automatic sub- 
station equipment, for central-station serv- 
ice. It is proposed to discontinue opera- 
tions at its Rushville power plant. 


MARION, IND:—-The Indiana General 
Service Company contemplates installing 
new equipment at its local power plant to 
replace the machinery recently damaged by 
fire, causing a loss of about $25,000. 


TERRE HAUTE, IND.—Bids, it is under- 
stood, will soon be asked by the Terre 
Haute, Indianapolis & WBastern Traction 
Company for the construction of new shops 
and car barns. 

CHICAGO, ILL.—Electric power equip- 
ment will be installed in the initial unit of 
the proposed plant to be erected by the 
Williamson Candy Company, 1038 North 
Ashland: Avenue, to cost about $500,000. 


CHICAGO, ILL.—The Public Service 
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Company of Northern Illinois has issued 
$10,000,000 in bonds, the proceeds to be 
used for further expansion, including the 
construction of a new power plant at 
Waukegan. 

GRAND TOWER, ILL.—The Central Illi- 
nois Public Service Company has petitioned 
the Public Service Commission for permis- 
sion to erect a 66,000-volt transmission line 
from Grand Tower to Wolf Lake and an 
electric distributing system in Grand Tower. 


KANEVILLE, ILL. — Plans are under 
consideration by the village officials to ob- 
tain electric service for the village. Elec- 
tricity may be secured from the municipal 
electric plant at Elburn. At present the 
town is without electrical service. 


CHILTON, WIS.—Plans have been pre- 
pared by the Wisconsin Public Service Cor- 
poration, Green Bay, for the erection of a 
transmission line to furnish electrical serv- 
ice in Jericho near here. 


COON VALLBY, WIS.—Plans are under 
consideration for rebuilding the electric 
plant of the Coon Valley Electric Company, 
recently destroyed by fire. The loss is 
estimated at about $20,000. 


GREEN BAY, WIS.—Plans are under 
consideration by the Council for the instal- 
lation of additional pumping equipment at 
the waterworks, to be operated by electric 
or steam power. 


MILWAUKEE, WIS. — The Board of 
Estimates has approved a bond issue of 
$150,000 in the 1924 budget of the city, 
the proceeds to be used for extensions and 
improvements to the ornamental and other 
street-lighting systems in various parts of 
the city. WBlectricity for maintaining the 
lamps is purchased from the Milwaukee 
Electric Railway & Light Company. 


OCONOMOWOC, WIS.—Plans are being 
prepared for the installation of ornamental 
lamps on West Avenue, Milwaukee, North 
and South Main Streets. About 100 stand- 
ards will be required, to cost about $25,000. 


BEMIDJI, MINN.—Steps are being taken 
for the installation of a new street-lighting 
system. The work will be carried out by 
the Minnesota Electric Light & Power 
Company. 

DULUTH, MINN.—Steps have been taken 
by the Hillisde Improvement Club for the 
installation of a new lighting system on 
the Becker and Huntington highways. 


NEW PRAGUE, MINN.—Plans, it is re- 
ported, are under consideration for the con- 
struction of a power plant, in New Prague, 
to cost about $70,000, during the coming 
year. 

WINONA, MINN.—The Wisconsin Rail- 
way, Light & Power Company plans im- 
arE000 to its local plant, to cost about 


DES MOINES, IOWA—Work will start 
at once on the construction of a new steam- 
electric generating plant for the Des Moines 
Electric Company, a subsidiary of the Illi- 
nois Power & Light Corporation, at Des 
Moines, which will have an ultimate capac- 
ity of 200,000 kw. and will cost about 
$16,000,000. The first section will develop 
35,000 hp. and will cost about $6,000,000. 

GUTHRIE CENTER, IOWA.—The Iowa 
Blectric Company is planning to make ex- 
tensions and improvements to its local 
system. 

STATE CENTER, IOWA — The Town 
Council is considering the purchase of forty 
ornamental lamps standards for lighting 


the town. Frank D. Paine, Ames, is 
engineer. 

BOLIVAR, MO.—The Tri-Cities Power 
Company, recently incorporated, has 


awarded contract for construction of power 
house, to cost $40,000, and will erect about 
28 miles of transmission line. M. L 
Messler is chief engineer. 


KANSAS CITY, MO.—Plans are being 
prepared by the Kansas City Cold Storage 
& Warehouse Company for the construction 
of a new plant, to cost about $1,250,000. 
The equipment will include ice-manufactur- 
ing and cold-storage apparatus. 


RUSH TOWER, MO. — The Missouri 
Marble Quarries, Inc., Boatmen’s Bank 
Building, St. Louis, contemplates building 
a power house at its proposed local plant, 
to cost about $150,000. 


KANSAS CITY, KAN.—The Interstate 
Power Company, recently incorporated, 
plans to build a superpower plant to serve 
the territory bounded by Kansas City, 
Atchison and Topeka. W. D. Pratt of 
Fredonia, W. J. Breidenthal of Kansas City 
and others are interested in the company. 


TOPEKA, KAN.—Petitions are being cir- 
culated requesting the installation of an 
ornamental lighting system, covering thir- 
teen blocks in the business district (not 
now lighted), to cost about $11,700. 





Southern States 


HAYESVILLE, N. C.—The Hayesville 
Power Company, recently reorganized, con- 
templates extensions in its system. 


STATE COLLEGE, N. C. — Plans are 
under way for the construction of a power 
house at the North Carolina State College. 
to cost about $65,000. 


SPARTANBURG, S. C.—The Southern 
Power Company, Charlotte, N. C., has ob- 
tained options on property near Spartan- 
burg, where it proposes to build an auxiliary 
steam-driven electric plant. 


LUDOWICI, GA.—The installation of an 
electric light system in Ludowici is under 
consideration. 


QUITMAN, GA.—The City Council has 
entered into a contract with the Valdosta 
(Ga.) Lighting Company to supply elec- 
tricity here. The company plans to erect 
a transmission line from Valdosta to 
Quitman. 


SAVANNAH, GA.—James Imbrie of Im- 
brie & Co., Ltd., 61 Broadway, New York, 
is reported to be planning to build a power 
house in connection with a proposed local 
fuel briquette plant, to cost about $1,000,000. 


MARIANNA, FLA.—The Marianna Light 
& Power Company, which is planning to 
build a hydro-electric plant on the Chipola 
River, also contemplates erecting about 70 
miles of transmission lines connecting Mari- 
anna, Blountstown, Altha, Cottondale, etc. 
The Southern Engineering Corporation, 
Albany, Ga., is engineer. 


SOUTH JACKSONVILLE, FLA. — The 
Florida Paper Mills Company, a subsidiary 
of the Grass Fibre Pulp & Paper Company, 
Leedsburg, will soon begin work on the 
first unit of its proposed local mill, to cost 
about $250,000. The project includes a 
power house, 


ARKANSAS CITY, ARK.—The Lambe & 
Denmark Light & Water Company plans 
- install additional equipment at its power 

ouse. 


DUMAS, ARK. — The Stimson Lumber 
Company, Memphis, Tenn., contemplates the 
building of a power house at its proposed 
local mill, to cost about $125,000. 


LITTLE ROCK, ARK.—The Arkansas 
Central Power Company contemplates ex- 
tensions to its power plant on Arch Street. 
Sere switchboard, ete, to cost about 


MALVERN, ARK. — The Van Veneer 
Company is planning to purchase a 150-kw. 
generator and auxiliary equipment for its 
proposed local plant. 


CHILDRESS, TEX.—The Texas Central 
Power Company plans to build a new power 
house here in the spring. 

_DALLAS, TEX.—Plans are under con- 
sideration for the installation of an orna- 
mental lighting system on Ervay Street 
and on Young Street. 


DALLAS, TEX.—The Texas & Pacific 
Railroad Company contemplates the con- 
struction of a power house at its proposed 
shops at Belt Junction, near Dallas, to cost 
about $500,000. 


HILLSBORO, TEX.—tThe installation of 
electrically driven pumps to replace the 
present steam equipment at the municipal 
waterworks system has been authorized by 
the City Council. 


PORT ARTHUR, TEX.—Electric power 
equipment will be installed by the Kansas 
City Southern Railway Company, Kansas 
City, Mo., at its proposed local grain ele- 
vator, to cost about $500,000. A. N. Reese, 
Port Arthur, is engineer. 


SALADO, TEX.—Plans are being pre- 
pared by the Harrington Company, Houston 
Building, San Antonio, for the construction 
of a power plant, pumping plant, crusher, 
elevators, washer screens and bins, for 
which, it is understood, bids will soon be 
asked for. Owner’s name is withheld. 





Pacific and Mountain States 


EVERETT, WASH. — Negotiations are 
under way with the Puget Sound Light & 
Power Company for extensions in the orna- 
mental lighting system in the downtown 
section, totaling about 250 lamp clusters 
and poles. 

NOOKSACK, WASH.— The Glen Echo 
Power Company has been granted a permit 
to build a power plant on Breckenridge 
Creek. 

OKANOGAN, WASH.—The Washington 
Water Power Company will install addi- 
tional equipment at its Similkameen power 
station to increase the output to 4,300 hp. 
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SPATTLE,: WASH.—The Puget Sound 
Power & Light Company has awarded a 
contract to Stone & Webster, Inc., 147 Milk 
Street, Boston, for the installation of a 
fourth unit, consisting of a 20,000-kva. gen- 
erator and a 23,000-hp. waterwheel, to 
operate under 440-ft. head, with a new 
steel penstock 1,800 ft. long, extension to 
power house, _ transformer and switching 
equipment. The cost is estimated at 
$1,060,000. 

SPOKANE, WASH.—The Stevens County 
Light & Power Company plans to erect a 
33,000-volt transmission line to the Old 
Dominion mining section, about 7 miles. 

YAKIMA, WASH.—Plans are being re- 
vised and new bids will soon be asked for 
the installation of an ornamental lighting 
system in the downtown section. 


JARIBALDI, ORE.—The Coast Power 
Company, Tillamook, has been granted a 
franchise to build a transmission line to 
Manhattan. A franchise has been secured. 

MADRAS, ORE.—The Columbia Valley 
Power Company has tentative plans for the 
construction of a hydro-electric power plant 
in Deschutes County, with total capacity 
of 175,000 hp., to cost about $500,000. 

LOS ANGELES, CAL.—Plans are under 
way for the installation of an ornamental 
lighting system on Cahuenga Avenue from 
Hollywood to Sunset Boulevards, pressed- 
steel standards to be used. 


LOS ANGELES, CAL.—Bids will be re- 
ceived by Thomas Oughton, city purchas- 
ing agent, until Jan. 3, for electric cable. 
(Specification 806.) 

LOS ANGELBS, CAL. — The National 
Paper Products Company, 1789 Montgom- 
ery Street, San Francisco, plans to build 
a power house at its proposed local mills, 
to cost about $1,000,000. 


LOS ANGELBS, CAL.—The Los Angeles 
Concrete Tire Company, I. W. Hellman 
Building, has acquired a site at Mission 
Road and Fremont Avenue for its proposed 
new plant, to cost about $75,000. The 
plans provide for a power house. 

MPERCED, CAL.—The San Joaquin Light 
& Power Company has made arrangements 
with the Merced Irrigation District for the 
eonstruction of a hydro-electric power plant 
at the proposed Exchequer dam. 


NEWPORT BEACH, CAL.—The Orange 
County Box & Lumber Company, recently 
organized, contemplates the construction of 
a power house at its proposed mill in the 
Newport Harbor section, to cost about 
$100,000. The company was organized re- 
cently. C. S. Chapman and James Irvine, 
Jr., are heads. 


REDLANDS, CAL.—Plans have been 
authorized for the installation of an orna- 
mental lighting system on East State Street, 
for which bids will soon be asked. 

RIVERSIDE, CAL.—The Southern Sier- 
ras Power Company is planning to build 
a hydro-electric power plant on the Owens 
River Gorge, Mono County, with an initial 
capacity of 13,500 hp., estimated to cost 


$500,000. 
SAN DIEGO, CAL.—Steps have been 


taken by the Imperial Heights Club for ex- 
tensions in the street-lighting system in 
the Imperial Heights section. 

SAN FRANCISCO, CAL.—Bids will be 
received by the Board of Public Works until 
Jan. 9 for furnishing steel towers for trans- 
mission line for the Mocassin Creek power 
plant of the Hetch Hetchy project, to in- 
clude 394 standard towers, 98 heavy-duty 
towers and 12 transmission towers with 
foundation steel and 60,000-lb. tower ex- 
tension steel. The cost is estimated at 
$500,000. 

NAMPA, IDAHO.—Plans are being con- 
sidered for the construction of a municipal 
power plant to cost about $90,000. 

—_—>———— 


Canada 


NIAGARA FALLS, ONT.—The installa- 
tion of a lighting system on the Niagara 
River Parkway, to cost about $30,000, is 
under consideration by the Queen Victoria 
Niagara Falls Park Commissioners. 

PORT BLGIN, ONT.—The installation of 
electrically driven auxiliary pumps at the 
waterworks is under consideration. The 
cost is estimated at $25,000, 

TORONTO, ONT.—The location of the 
proposed new tower line and the station 
for the Port Credit division of the Hydro 
radials is under consideration by the Mayor 
and Board of Control and the Hydro-Elec- 
tric Power Commission of Ontario, 

HAWARDEN, SASK.—The installation 


of an electric light plant in Hawarden is 
under consideration ; 
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Electrical 
Patents 


Announced by U. S. Patent Office 


(Issued Dec. 11, 1923) 


1,476,678. DEMODULATING APPARATUS. H. A. 
Affel, Brooklyn, N. Y. App. filed Dec. 


31, 1920. Signaling by means of carrier 
currents. 
1,476,686. MULTIPLE-UNIT SYSTEM OF 


ENGINE-DRIVEN GENERATORS; A. F. Brotz, 
Kohler, Wis. App. filed Jan. 6, 1922. Cir- 
cuit connections for self-starting engine- 
driven generators. 


1,476,689. ELectrRICAL TESTING SYSTEM; 
A. G. Chapman, East Orange, N. J. App. 
filed Dec. 6, 1921. For determining mag- 
nitude of cross-talk between two adjacent 
circuits. 


1,476,691. ExecrricaL SIGNALING; L. Cohen 
and J. O. Mauborgne, Washington, D. C. 
App. fled Jan. 26, 1921. Elimination of 
static. 

1,476,721. FrREQUENCY-CoNTROL SysTEM ; De 
L. K. Martin, Orange, N. J. App. filed 
Nov. 23, 1921. Control of carrier fre- 
quency used for signaling by different 
stations. 

1,476,725. IGNITER FOR GASEOUS - FUEL 
BuRNERS; H. C. Pope and J. H. Field- 
house, Los Angeles, Cal. App. filed Nov. 
16, 1921. By electric spark apparatus. 

1,476,733. ELectTrRIic-CURRENT GENERATOR; 
J. A. Smith, Syracuse, N. Y. App. filed 
July 28, 1922. Magneto built into fiy- 
wheel of gas engine. 

1,476,790. CENTRIFUGALLY OPERATED CIR- 
CUIT-CONTROLLING DEVICE; M. W. Bart- 
mess, Cleveland, Ohio. App. filed Feb. 
18, 1922. For repulsion-type induction 
motors. 

1,476,940. CommuTaToR-CooLING APPARA- 
Tus; N. Wilkinson, Wauwatosa, Wis. App. 
filed April 28, 1921. 


1,476,941. ELecTric CABLE-WINDING ME- 
CHANISM; W. A. Young and F. Brill, 
Milwaukee, Wis. App. filed Jan. 15, 1923. 
Taking up and paying out cable of hoist- 
ing apparatus. 

1,476,947. WINDING SECURING MEANS FOR 
DYNAMO-ELECTRIC MACHINES; A. J. 
Brown, Milwaukee, Wis. App. filed July 


18, 1921. 

1,476,953. TELEPHONE APPARATUS; W. L. 
Davis, Chicago, Ill. App. filed Dec. 6, 
1920. Company telephone system. 


1,476,978. System: or Contro.; F. Jeffrey, 
Milwaukee, Wis. App. filed Sept. 20, 
1919. Motor-generator set for electric 
furnaces to reduce peak loads. 


1,476,982. ADAPTER; T. J. Kerwin, Chicago, 
Ill. App. filed July 16, 1921. Standard 
screw plug with Ediswan type socket. 

1,476,986. VENTILATING-DucT CoNSTRUCTION 
FOR DYNAMO-ELECTRIC MACHINES; W. W. 
Kusterman, Cincinnati, Ohio. App. filed 
Sept. 22, 1919. 


1,476,997. Sprep-ControL System: W. N. 
Motter, Milwaukee, Wis. App. filed Nov. 
8, 1919. For steel, paper or sugar mill 
motors. 

1,477,009. DEvice FoR HEATING ForGING 


PIECES BY ELECTRIC RESISTANCE HEATING; 
E. Schréder, Berlin, Germany. App. filed 
July 6, 1921. Similar to butt-welding 
machines, 


1,477,017. CURRENT-CONTROLLING AND STATIC 
REDUCING SYSTEM; C. A. Sprague, Bast 
Orange, N. J. App. filed May 2, 1919. 
OSeEv ene weak signals in presence of 
static, 


1,477,057. Arc LAMP FOR PHOTOGRAPHIC 
AND OTHER PURPOSES; B. J. Hall, Field- 


end, Eastcote, and C. F. G. Thorkelin, 

oan, England. App. filed April 1, 
9 

1,477,086. Process FOR THE ELECTROLYTIC 


PRODUCTION OF POTASSIUM BICARBONATE 
FROM POTASSIUM-CHLORIDE SOLUTION; R. 
Suchy, Griesheim-on-the-Main, Germany. 
App. filed Aug. 24, 1921. By diaphragm 
process, 

1,477,088. APPARATUS FOR PURIFYING LIQ- 
uips; R. C. Turner, Columbus, Ohio. 
oom filed May 19, 1919. By electric cur- 
rent. 


1,477,099. ANODE FoR FoRMING PERCOM- 
POUNDS; + Baum, Carinthia, Austria, 
App. filed Aug. 22, 1922. Consists of tan- 

talum partly coated with platinum. 
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1,477,109. Process FOR THE MANUFACTURE 
oF ZINC CYLINDERS FOR PRIMARY Bart- 
TERIES; S. O. Copwer-Coles, Sunbury-on- 
Thames, England. App. filed May 11, 
1920. For flashlight batteries. 


1,477,149. ConTrRoL PANEL FOR HEATING 
EQUIPMENT; O. G. Pouch, New York, 
N. Y. App. filed March 22, 1921. Ther- 
mostat control apparatus to maintain con- 
stant temperature. 


1,477,174. VuLcANIZER; J. C. Heintz, Lake- 
wood, Ohio. App. filed Sept. 9, 1920. 
Electric heating element. 


1,477,197. StToraGe-BATTERY SYSTEM; R. H 
Sullivan, Rochester, N. Y. App. filed 
July 26, 1922. System for charging bat- 
tery from automobile generator. 


1,477,271. Mutti-FREQUENCY GENERATOR ; 
. Lowenstein, Brooklyn, N. Y. App. 
filed Dec. 9, 1918. For wireless-telegraph 
apparatus. 


1,477,285. ComMBINED Stop LIGHT AND TAIL 


Lamp; H. A. Rippner, Cleveland, Ohio. 
App. filed March 14, 1923. 


1,477,303 to 1,477,306. Protective Device: 
Cc. T. Allcutt, Wilkinsburg, Pa. App. filed 
Feb. 8, 1918. Lightning-arrester gap. 


1,477,308. Gap Ionizer; Q. A. Brackett. 
Pittsburgh, Pa. App. filed Jan. 16, 1919. 
Horn gap of electrolytic lightning ar- 
rester made of film-forming metal. 

1,477,309. SpeEEpD-REGULATOR System; W. 
M. Bradshaw, Wilkinsburg, and C. A. 
Boddie, Pittsburgh, Pa. App. filed April 


9, 1919. Maintaining generator speed 
constant. 


1,477,313. Exectric Furnace; O. A. Colby. 
Irwin, Pa. App. filed Sept. 28, 1921. 
Removable resistor type. 

a ay Png a nemo Cut-Out: 
- A. Colby, Irwin, Pa. App. fil Sept. 
28, 1921. gh oe 

1,477,316. RapIo-MopDULATION SYSTEM: F. 
Conrad, Pittsburgh, Pa. App. filed July 
11, 1922. Telephone transmitting appa- 


ratus. 

1,477,326. Exectric Iron; H. S. Dodd. 
Toronto, Ontario, Canada. App. filed 
June 13, 1921. Cut-out switch closed 


when handle is clasped. 


1,477,339. IMMERSION WaTER HEATER: F. 
F. Forshee, Flint, Mich. App. filed Dec. 


7, 1920. Circuit can only be closed when 
heater is in liquid. 


1,477,340. ELEcTRIC CoFFEE PERCOLATOR: 
F. F. Forshee, Flint, Mich. App. filed 
Dec. 17, 1921. 

1,477,343. Rorary-Toaster Stove: G. B. 
Griffin, Springfield, Mass. App. filed Dec. 
16, 1920. To toast bread evenly. 


1,477,347. Resistor SUPPORTING MEANS FOR 
ELECTRIC RESISTANCE FURNACES; H. A. 


wands, Swissvale, Pa. App. filed Jan. 20, 


1,477,354. METHOD OF TREATING AND RE- 
STORING USED STORAGE BATTERIES; M. E. 
Hunt, Belle Plaine, Iowa. App. filed 


Oct. 27, 1922. By thoroughly drying 
plates. 


1,477,359. SvTaTIoNaRY INDUCTION APPARA- 
Tus; S. E. Johannesen, Pittsfield, Mass. 
App. filed April 11, 1921. Distributed 
core construction, 


1,477,366. LicHTING Fixture; B. F. Klein. 
Cleveland, Ohio. App. filed June 29, 1921. 
Indirect lighting unit. 

1,477,367. ELectric ReGcIster; O. A. Knopp, 
Oakland, Cal. App. filed March 1, 1920 
Apparatus registers simultaneously on 


one dial record of two meters located at 
distant point. 


1,477,372. MEANS FOR PRODUCING A Sooty 
VAPOR IN ELECTRIC FURNACES; G. M 
Little, Pittsburgh, Pa. App. filed March 
23, 1922. For burning out soot in resist- 
ance furnace. 

1,477,375. ELECTRICALLY OPERATED WARN- 
ING Horn; R. W. Maudslay, Coventry 
England. App. filed July 15, 1922. Vi- 
brating type. 

1,477,377. System oF ContTrRoL; H. D. Mur- 
dock, Wilkinsburg, Ra, App. filed March 
30, 1921. Protecting railway motors from 
overloads. 


1,477,384. ELectric RESISTANCE FURNACE: 
T. A. Reid, Wilkinsburg, Pa. App. filed 
Feb. 23, 1922. Small furnace. 

1,477,385. Evectric FuRNACE; T. 
Wilkinsburg, Pa. App. 
1922. Resistance type. 


1,477,387. TrRoLLEY Froc; 
Pittsburgh, Pa. 
For overhead wire. 


1,477,395. AUTOMATIC RECLOSING CIRCUIT- 
BRBAKER SYSTEM; O. C. Traver, Schenec- 
tady, N. Y. App. filed Jan. 19,1922. for 
direct-current systems. 


A. Reid. 
filed Feb. 23 


W. Schaake, 
App. filed Jan. 7, 1922 
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“New Equipment 
Available” 


T IS felt that the readers of the 
ELECTRICAL WORLD desire and 
deserve a somewhat more extended 
description of new equipment than 
our present plan allows. 


Beginning with the Jan. 5, 1924, 
issue of the ELECTRICAL WORLD 
the present “New Apparatus and 
Publications” section will be di- 
vided. ‘New Publications” will 
continue in the present location as 
“New Trade Literature.” “New 
Equipment Available” will be a 
new sub-heading to follow “Activi- 
ties of the Trade.” 


The purpose is to give to the 
engineer or user in the field a suffi- 
cient description of the principles 
or characteristics of new equip- 
ment available to enable him to 
judge as to whether the particular 
equipment is likely to be of use 
to him. 


Only that equipment which 
really embodies some new feature 
will thus be included, except that 
announcements of new lines will 
be made. Illustrations will be 
used when necessary to the de- 
scription of the equipment. 


We believe that this improved 
method of handling this subject 
will be a real service to the readers 
of the ELECTRICAL WORLD. 


Advertising Index—Alphabetical, 76; Classified, 70, 72, 74; Directory of Engineers, 36, 37; Searchlight, 38-46 


Pages 1303-1352 


Old Colony Bidg., Chicago 
Tremont Temple, Boston 


883 Mission St., San Francisco 
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Manufacturers of Electrical Protective Devices 
South Boston, Mass. 
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Economical Loading of Distribution Transformers 


CONDIT ELECTRICAL MFG. CO. 
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‘«‘Loading distribution transformers on a temperature 


more economical operation 1S 


receiving serious consideration of Central Station 
companies .... The interest of the Central Station is 
to secure the maximum possible output from the 
transformer without loss of an unreasonable. number 


Electrical World, Dec. 15, 1923 













read this from the paper of 
the Electrical Apparatus Com- 


mittee of the N. E. L. A. as 
reported in Electrical World, 


June 9, 1923. 



















gTip with . 
Various opinions have been expressed regarding the 
features which should be incorporated in temperature 
indicators for distribution transformers. Among them 
are: (a) The device musf be low in first cost and 
maintenance expense; (b)7it must be compact, easi 
installed and readily visible from the fround; (c)Vit 
must be easily and qujtkly reset; (d)¥it must be posi- 
tive and reliable; (e)Vit must be weatherproof. 

Rules governing the installation and use of motg 














To secure these features 
and accuracy within 
C+ buy 


“STANDARD” SEMAPHORE 
WITH DOUBLE INDICATION 











DECEMBER 29, 1923 | ELECTRICAL WORLD 5 





He doesn’t sell them to you, 
he buys them for you 


Look on the Western Electric motor 
dealer in your town as your expert 
representative, buying for you. 


He knows motors and has gone over 
the field with thoroughness before he 
recommends any type for your use. He 
studies your needs and equips himself 
to fill them. 


This dealer carries stocks to meet 
ordinary requirements. For more 
special demands he can call ona nearby 
Western Electric House. 


Western Electric 
Company 


OFFICES IN 47 PRINCIPAL CITIES 
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HIS NEW 66-kv. line in 
the heart of the Mississippi 
Vally is insulated throughout 
with O-B Suspension Insulators. 
The conductor is a heavy steel- 
‘reinforced aluminum, strung to 
a heavy tension, but all dead 
ends are carried on single 
strings of O-B Heavy-Duty Units 
No. 26240. 
Three different styles of 
O-B Clamp are used for dead: 
end, suspension and semi-strain 
positions. 


The Ohio B Brass Co. 


Mansfield, Ohio, U.S.A. 
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Type 8800-J, 73,000 volt, 300 ampere, gang- 


—qQ result of actual operated disconnecting switch. 
popular demand 


Type 8800 


the 100% 


SWITCH 


Advanced construction has come to be known as an actual 

part of “THREE E” equipment. We offer the industry ° 

this 100% switch, for conditions requiring horizontal 14'Points to Know 
mounting. It stands tried, tested and approved by oper- 1—Vertical Break. 

ating engineers, thruout the country. This switch is 2... Movable lasalator Tilts Back- 
built in two styles—Type 8800-P, constructed on stand- ward or Forward. 

ard pin insulators; Type 8800-J mounted on separable 3—Balancing Springs. 

unit insulators, and designed for severe service conditions 4—Gravity Tends to Hold Switch 


and high voltages. in Either Open or Closed Posi- 
vs tion. 





Wolo toiey ter \ Type 8800-P, 66,000 5—Square Operating Shafts. 


volt, 300 ampere, 6—All B earings Babbitted. All 

gang-operated discon- Bushings of Brass. 

1923, bulletin necting switch. 7—Large Flaring Guide Clips. 

giving complete \ A 8—300 Ampere Current Carrying 

descriptions of 1 ae Capacity. 

the 14 advanta- ® \e ' 9—Liberally Designed Contacts. 

geous points and as w N 10—Grease Cups on All Bearing 

other’ important @= nll Ras Surfaces. 

details. Let us tell bN a meee 11—Sleet Hoods Which Actu- 

you about our high ° ally Protect Contacts from 
: Sleet or Ice. 


our October, 


uality Line and 

Sian Equip- 12—Arcing Horns. 

13—Lock Open or Closed De- 
vice on Operating Mech- 
anism. 

14—Can Be Equipped with 
Motor Operating Mechan- 
ism at Additional Cost. 


ment. 


ELECTRICAL ENGINEERS EQUIPMENT CO. 


General Offices: 710 W. Madison St. 
Eastern Offices: 21 Park Row, New York Chicago, IIl. Sales Offices in all principal cities 








| ae OUALITY 
ead ie ae EQUIPMENT 
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This book makes the selection of potheads easy 


———aw 


1924 Edition 
just out—yours 
for the asking 


Bulletin 232 offers an equally wide 
selection of underground box construc- 
tion, with approximate prices, which 
will enable you to make comparisons 
in estimating work. 


An oil-filled cutout arrangement on 
Page 132 and several types of box 
construction not listed in our order 
catalogs merit your investigation. 


These Bulletins (231 and 232) con- 
tain many points of value to every 
electrical engineer, operating execu- 
tive and foreman. If you haven't re- 
ceived your copy, ask for it. 


He is Looking at Page 85— 
Bulletin 231 


Page 85 shows the layout of a G & W equipped transformer vault. 


Pages 77 and 87 show other layouts in which G & W devices are 
most effectively applied. 


Pages 16 to 19 show clearly various top constructions available 
for G & W potheads, direct connection round or flat bus bars. 
metal weather hoods, etc. 


Pages 22 to 32 deal with the installation of potheads in a complete, 
clear and concise manner. 


Pages*32 to 35 show the interconnection feature of G & W 
potheads as the basis of a distribution system. 


The Bulletin as a whole is a very comprehensive catalog of up-to- 
date pothead material and practise. 


G & W ELECTRIC SPECIALTY CO. 


Manufacturers of Potheads, Disconnecting and Non-disconnecting; Switching and 
Distribution Boxes; Overhead and Underground Bistribution Specialties 


7440-52 So. Chicago, Ave., Chicago, Ill. 


Sales Representatives in the Larger Cities 


‘a 


Meus Timah, 


MANUFACTURERS Of DISTRIBUTION SPECIALTIES | 
aad _ ad —_ = 
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! Type G — S-L-M-* 


—a perfect combination 


—the Type G (45°), 4 Bolt Insulator Mounting, 
Strong — Adjustable — Perfect Interchange- 
ability. 


S—the Switch with liberal blade cross section 
and contact areas for carrying the rated current. 
Our Type P Positive Lock is the Sturdiest and 
Simplest Lock on the market. 


| 


L—the Choke Coil, cylindrical in shape, cor- 
rectly designed and with liberal current carrying 
capacity reinforced by two treated wood insula- 
tion clamps. 


Ht 


I 





M—the S&C Fuse Mounting with the New Type 
Fuse Clips. The Fuse is locked in but may be 
easily removed. 


%* —and the S&C Fuse—the quickest acting posi- 
tive protection and the only really effective High 
Tension Fuse in the World. 





25,000 Volt. Type G-SLM 
Combination Switch Choke and Fuse 


Mounting 
Lo Bulletin 202 
lists many other 
+ There is no substitute OUTDOOR COMBINATIONS 
for the S&C Fuse. Send for your copy. 


—7,500 to 132,000 volts— 





4435 RAVENSWOOD AVENUE CHICAGO, ILLINOIS USA 
New York Buffalo Birmingham Kansas City Los Angeles Toronto 
Pittsburgh St. Louis Omaha Oakland Montreal 


Boston 
Philadelphia Cleveland Youngstown Dallas Vancouver Winnipeg 
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2300/44000 Volt DELTA-STAR Steel Tower Outdoor Substation 


Do You Remember When 


EARLY every magazine you picked up had 
1 an article telling you how to make an ice- 
less refrigerator? And with visions of beating 
old H.C.L. you built one of the contraptions and 
set it up in the back entry way. After a while, 
your wife started buying ice again, you stuck the 
thing away in the woodshed and it is probably 
there yet. 


EARLY every public utility had to design 
1 and build its own outdoor substation— 
because no manufacturer had developed a stand- 
ard type? ‘Those days are gone forever—today 
nearly everybody saves time and expense by using 
Delta-Star Unit type standard stations. There 
is a type for every need—ask us and save your 
time. 


You better buy the better buy—Unit Type 


DELTA-STAR ELECTRIC CO., 2433-61 Fulton Street, Chicago, IIl. 


Manufacturers of High Tension Equipment 


Boston, Mass., 294 Washington St. 
Buffalo, N. Y., 595 Ellicott Square 
Birmingham,Ala. ,827-830 Brown-Marx Bldg. 
Columbus, Ohio, 600 Joyce Realty Bldg. 


Charleston,W .Va.,The Engineering ServiceCo. Rochester, N. Y., 


Syracuse, N. 


Detroit, Mich., 708 Ford Bldg. 
St. Louis, Mo., 


Indianapolis, 518 Trac. Term. Bldg. 
Kansas City, Mo., 301-2 Dwight Bldg. 

Los Angeles, Cal, 212 I. W. Hellman Bldg. 
Minneapolis, Minn., 940 Security Bldg. 


mu<44-ZC 


> 


UNIT TYPE 


New York, N. Y., 25 Broad St. 
Orlando, Fla., Cornell-Mathews Co. 
Philadelphia, Pa., 1333 Real Estate Trust 
Pittsburgh, Pa., Union Arcade 

119 Main &t., E. 

Y., City Bank Bldg. 
Railway Exchange 

Salt Lake, U tah, 313 Dooly Bldg. 
Seattle, Wash., Hoge Bldg. 

Toronto, Ont., "67 Yonge St. 


A/S Kraftoverforing, Kristiania, Norway 
Allenwest (S.A.), Ltd. 
City House, Johannesburg, So. Africa 
Berthon & Touzot, 40 Rue de Aguisseau, 
Boulogne-sur- -Seine, France 
Carrick Wedderspoon Ltd., 
Christchurch, New Zealane 


Allied Engineering Ltd., Sydney 
Australia 


DELTA-STA 


The Standard of Comparison 
INTERCHANGEABLE PARTS 
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[few soon do 
you want it 


Get in touch with Condit 
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CONDIT ELECTRICAL MFG. CO. 


Manufacturers of Electrical Protection Devices 
South Boston, Mass. 
Northern Llechric Company 


Sole Distributor for the Dominion of Canada 
6168 





ELECTRICAL WORLD 


een 


eee ( LT eee) 


SR ee 


Py 


~ KILOWATTHOURS 


Duncan Model E. 50 ampere D. C. watthour meter 


Consider the Importance 


of Watthour Meters 


Consider the importance of watt- 
hour meters. They’re only one de- 
tail in the operation of a utility 
property, and they don’t cost very 
much, each. But they guard your 
revenue, your energy, your cus- 
tomer’s good will. They may also 
be an important factor in mainte- 
nance charges, if they’re not ade- 
quate, up-to-date meters. 


Just like the fat-man’s suspend- 
ers. Not so very expensive, maybe, 
but very important, nevertheless. 

The fact that most meters for 
consumer use look very much alike 
makes it easy to regard them as very 
much alike inside the case, and there- 
fore, similar in service rendered. 
This is not strictly true, of course. 


Accuracy and life and mainte- 
nance requirements are not at all 
alike. Which means, too, that the 
cost of adequate metering varies 
considerably. 


Duncan Model M-2 watthour 
meters are made with an accuracy 
that is considered remarkable by 
experienced meter engineers. Their 
variation under the changes taking 
place in every-day use is unusually 
small, and they retain this charac- 
ter of performance over very long 
periods. 


We are glad to demonstrate the 
superiority of Duncan Meters, or 
we will send you bulletins describ- 
ing them fully. 
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ALUMINUM CONDUIT 


for exacting duty: 


Use aluminum conduit where acid fumes in 
battery rooms, flue gases along railroads and 
acid in cinder fill shorten the life of ordinary 
conduit. Aluminum conduit is rustless—it 
resists the action of moist or salt air. 


Aluminum conduit has no thin protective 
coating to be broken down by corrosion or 
abrasion. Its wall is solid aluminum, the 
lightweight and durable metal. 


Aluminum Company of America 


Oliver Building, Pittsburgh 


Albany 
Boston 

taAlo 
{ igo 
( eland 
D m 
Detroit 
| inapolis 
Kansas City 
Minneapolis 


Aluminum Company of America 
Gentlemen: 


I am interested in aluminum for 


CRS SoHo MRESKCSEH EP HCHOHER SO KESCHEHC CR MOMaweescoeseeeeeoees 


CCC oo Reo EH ee HEHE SHEHOHSHS SEH HEHHSHESOHSHSHEHSSHSHSHEHSHOHHESSEHEHHSHSHSHEETESESEE® 


Please send [) Representative 
C) Information 
-} Sample 


ee ew ee OOOH HOHE HEHHO HEHEHE HHHEHHSH HEH HEHHH HEHE HEHE HEHEHE HEHHHHH HEHEHE 


w. 


Ce meee oe OOS HEHEHE ESHEHHES SEE SESS OHHOHHSHEHSESEHSHSHSHEHEHESTHEHEHEHHEHHEHHEHEESS 


Please mail Coupon to nearest office. 


een enna nn 
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Close Voltage Redéulation 


The close voltage regulation of Westinghouse Induc- 
tion Voltage Regulators is due to the high-speed 
operation of the primary relay, and of the cover- 
mounted secondary relay and motor. 





Tt 





te 


Cover-mounted Secondary Relay Rear View 


1/10 seconds after the feeder voltage changes, the primary-relay contacts 
close. 


1/30 seconds after the primary-relay contacts close, the secondary- 
relay contacts close. 


1/10 seconds after the primary-relay contacts close, the motor starts. 


1/5 seconds after the primary-relay contacts close, the motor attains 
full speed. 


3/10 seconds after] the feeder voltage bebe 
ore of the Drake magnet 
changes, the motor attains full which supports brake shoe 


speed. 









Coil for reteasing 
the brake 
a) 





1/20 seconds after the feeder voltage re- Beahe Shee 
turns to normal, the pri- faced with leather 
mary-relay contacts open. 















1/20 seconds after the primary- 
relay contacts open, 
the motor stops. 


1/10 seconds after the feeder voltage 
returns to normal, the 
motor stops. 






46-Kv-a Standard Regulator, = " = — . . 
: estinghouse ectric anufacturing 
Complete with Panel and Sumaeeney 
East Pittsburgh, Pennsylvania 
Sales Offices in All Principal Cities of the 
United States and Foreign Countries 


Automatic Accessories 





| acaale Motor and Brake, Complete 


Westingliouse 
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Adhere 
Friction Tape 


A low-priced tape 
of exce ee o> 
ities. ecommend- 
ed for outdoor as 
well as indoor use 
on all classes of elec- 
trical construction. 





IXL Friction 
Tape 
A medium-priced 


tape of maximum 
yosdege. , particu- 
rly valuable in 
eneral Industrial. 
lectric Railway 
and Central Station 
work. 


ELECTRICAL WORLD 


Westinghouse 
Friction Tape 


Straight and Bias 


This is a tape of the 
very. highest uality 
and is recommended for 
permanent work where 
service conditions are 
severe. 








T 
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Compound is composed of 
the highest grade of unvul- 
canized rubber. Recom- 
mended for heavy-duty 
splicing service where the 
best grade of compound 
is required. 


for each requirement 


and each grade uniform in quality. An 
examination and comparison by test of 
competitive brands of tape will show that 
Westinghouse Friction Tapes are superior. 
They are easily handled, do not ravel, 
run easy, and have good adhesive and 
insulating qualities. 


Durability, strong adhesiveness and full 
yardage, which are the principal require- 
ments necessary, are marked character- 
istics of all grades of Westinghouse Tapes. 


Westinghouse Electric and Manufacturing Company 
East Pittsburgh, Pennsylvania 


Sales offices in principal cities of the United States and 
Foreign Countries 


Westinghouse Splic- Pittsburgh Armature 
ing Compound Splicing Tape 
Westinghouse wenaine Compound 


A high grade white 
A low-priced tape of tape, frictioned on 
exceptional dielec- one side only, for 
tric and mechanical insulation on arma- 
value. Recom- ture coils. 

mended for general 

applications. 
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For Speed and Economy of Operation 
Keep Their Minds 


A Necessity for Direct-Drive Machinery 


Snap! A turn of the button on the WK Motor Starter 
and production goes ahead. These up-to-date, com- 
pact, convenient safety motor starters fully protect the 
motors. No more delays; no more burning out of small 
motors; no more motor trouble for the “‘trouble man’’, 


WK Motor Starters are designed specifically to pro- 
tect small motors. They can be mounted where your 
mechanics can get at them. They are simple and easy 
to install and operate. They are small and do not ob- 
struct light. They are fully equipped with up-to-date 
and positive quick-make and quick-break features. 


WK-10 They fill a long felt need. They have been designed WK-20 
cee not only for the purpose of protecting the motor but also eS 
to give a full measure of protection to the operator; and 
electricians in hundreds of plants can tell you how well 
these starters have helped them keep their plants running 


to the maximum efficiency. 

One of the secrets of their unique effectiveness is the 
time element feature which takes care of harmful over- 
loads in an absolute, positive way. You will be amazed 
to find how economically you can equip your plant with 
the WK-10 and WK-20 Motor Starters. 


Westinghouse Electric & Manufacturing Co. 
Mansfield Works, Mansfield, Ohio 


Westinghouse | 


© 1923 W. E. & M. Cm 
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Send for your copy 


today. 


An occasional pub- 
ication containing 
accounts of heating 
installations of in- 
ferest to every exec- 
utive. We will be 
glad to pa you on 
the mailing list. 
Write for a copy 
today. 
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Make It Warm for 
| “Your Watchman 


Your watchman is human, and like others, he 
cannot work efficiently when cold. Two or three 
space heaters in the sentry house will keep him 
warm in the coldest weather, at a surprisingly 
low cost, and without danger of fire. 


The duties of a crane man require that he be 
ready to promptly respond to exacting responsi- 
bility at any time. If his crane cab is chilly, if 
his fingers are stiff, he will not be able to properly 
control his crane. Westinghouse space heaters 
will increase the efficiency of your crane man by 
keeping him warm. 

Order a box of these convenient heaters today, 
and have your electrician install them in some of 
those hard-to-heat places around the plant. 
Then you won't have to worry about the 
heating problem. 


Get in touch with the rearest Westinghouse 
sales office today. The office representative will 
gladly give you data on the various sizes. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pennsylvania 
Sales Offices in All Principal Cities of the United 
States and Foreign Countries 
Consult your telephone directory 
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Electric heat has 
many uses. A few of 
these applications 
are suggested by 
the sani sketches. 


Electric heat can be 
used in your busi- 
ness. 
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If your peak load comes in the morning 


You can increase the productive load 
capacity of your plant 10 to 25 per cent 


ENTRAL Stations having a load 

which reaches its daily peak in the 
morning are almost invariably heavily 
handicapped by low power-factor. 

This is of course due to the fact that 
usually such loads are nearly all induc- 
tion motor load. 

As the predominance of motor load 
increases power-factor declines until 
an economic limit is reached at which 
no more power load can be taken with- 
out increasing the capacity of the Cen- 
tral Station plant. 

Companies in such circumstances 
are in a serious position. To these 


companies the new Wagner FYNN- 
WEICHSEL MOTOR is a development 
of immense importance. 

By properly applying FYNN- 
WEICHSEL MOTORS to the service of 
their motor load customers Central 
Stations can increase their load capa- 
city from 10 to 25 per cent, or even 
more, without adding to their gener- 
ating or distribution equipment. 

Write for Wagner Bulletin 134, ex- 
plaining how this is accomplished by 
the Wagner FYNN - WEICHSEL 

the motor that corrects 
power-factor. 


Fynn-Weichsel 


CThe motor that corrects power-factor 
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If your peak load comes in the afternoon 


You can increase the productive load 
capacity of your plant 10 to 15 per cent 


Cg orga Stations having a peak 
in the afternoon usually have 
somewhat better power-factor than 
those with a morning peak. This is of 
course due to the fact that the after- 
noon peak generally includes consid- 
erable lighting load which has a higher 
power-factor than the motor load. Of 
course, the earlier the peak occurs the 
less the proportion of lighting load will 
be and the power-factor will be cor- 
respondingly worse. 

By introducing FYNN-WEICHSEL 
MOTORS into operation where in- 
duction motors are used, Central Sta- 
tions with an afternoon peak can effect 
a marked improvement in power-fac- 
tor conditions, with a resulting in- 


WAGNER ELECTRIC CORPORATION 
SAINT 


crease in the capacity of the Central 
Station system. Conservatively esti- 
mated, the increase in capacity which 
such companies can obtain by this 
means would average 10 to 15 per cent. 

In other words, without adding a 
dollar to plant investment these Cen- 
tral Stations can release for direct re- 
venue-producing service, 10 to 15 per 
cent of their plant capacity now tied 
up in handling idle current for which 
no revenue whatever is received. 

Without expense to the Central Sta- 
tion THE FYNN-WEICHSEL MOTOR 
effects this revolutionary service— 
and at the same time saves the con- 
sumer money on present power losses. 
Write for Wagner Bulletin 134. 


LOUIS 


WAGNER ELECTRIC 


CORPORATION 
You may send me—without 


COMPANY 


obligation on my part—a 


copy of your bulletin No. 


STREET 


134,describing THe Fynn- 


Weicuset Moror. 
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Emergency Service 


Wuen your motor or generator 
fails because of brush trouble — 
of worn out brushes or incorrect 
grades— When you need brushes 


on short notice— 


Write—Phone—Wire 


to our nearest brush plant for 


immediate setvice. 


NATIONAL CARBON COMPANY, INc. 
CARBON PRODUCTS DIVISION 
New York, N. Y. Cleveland, Ohio Chicago, Ill. Pittsburgh, Pa. 


237 East 41st Street P. O. Box 400 560 West Congress Street ’th Floor, ee Bldg., No. 3 
Phone: Vanderbilt 10471 Phone: Lakewood 4000 Phone: Harrison 0143 Phone: Smithfield 0740-0741 Bee 
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S the driving unit of acore sand-mixer, 
this totally-enclosed, self-ventilated 
motor operates under conditions that 
would soon send a plain-bearing equipped 
motor to the repair shop. Yet the manu- 
facturer claims for this motor a non- 
maintenance service record. 


This performance is largely the result 
of mounting the rotor on Skayef self- 
aligning ball bearings mounted in proper 
housings which by effectively preventing 
the entrance of fine abrasive particles, 


THE SKAYEF BALL 


ELECTRICAL WORLD 


SE EEE ESS 





ae a ee a 


21 





a 


Grit Completely Excluded 


From Sand-Covered Ball Bearing Motor 


enable one to obtain the full benefits of 
the non-wearing feature of ball bearings. 


Not only in this application, but in 
many others of like and different nature, 
self-aligning ball bearings are daily demon- 
strating their superior performance, 
requiring little attention, few lubricant 
replenishments and maintaining indefi- 
nitely a true running and permanently 
centered shaft. 


The accumulated experience of our 
engineering staff is at your disposal. 


BEARING COMPANY 


Supervised by SKF” INDUSTRIES, INC., 165 Broadway, New York City 
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The Highest Expression 
of the Bearing Princisle 
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Three Types 
Type F-Weight 9 Pounds 
Capacity *s inch 
Type A-Weight 17 Pounds 
Capacity 1 inch 


Type B-Weight 26 Pounds 
Capacity 14g inch 


For 


Drilling through masonry walls 
Drilling holes for expansion bolts 
Chipping and cracking stone 
Chipping metal and castings 
Driving rivets 
Light assembly work of all kinds 


Squaring or breaking up stone 
and pavements 


Calking pipes, tanks, plates, etc. 
Vibrating 

And any purpose where the rapid 

strokes of a hammer can be used 


National Electric Mfg. Co. 
610 Chatfield & Woods Bldg. 
Pittsburgh, Pa., U. S. A. 


Gentlemen: 
Please send me, without obligation on my part, 
catalog and prices on the Syntron Electric Hammer. 


Name 
Company 
Address 


City 
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Can you do this? 


Do you know of an electric hammer-drill that 
will go through a three inch concrete slab in one 


minute? The SYNTRON will. 


The lightest electric power hammer and drill on 
the market, it has only one moving part, makes 
3600 strokes per minute and is impossible to get 
out of order. It can be attached to any electric 
light socket. 


Furnished complete in cases for carrying, with 
an assortment of tools for all types and sizes of 
work. 


This hammer is a necessity where any amount 
of chipping or drilling is done. We can prove 
it in dollars and cents. Write for details. 


Filloutand mailthecoupon,today,for pricesandcom- 
plete description of the Syntron Electric Hammer. 


National Electric Mfg. Co. 


610 Chatfield & Woods Building, Pittsburgh, Pa. 


Sales Offices in Principal Cities 


SYNTRON 


Clectric Hammer~ 
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Examine this Library for IO Days Free 


W E want to place these books in your 


hands for 10 days’ Free Examination. No 
expense to you—we pay all the charges—take 


all the risk. 


It is only by seeing them and actually trying 
them out in your work that you can judge 
the value of the books to you. 





Fill in and mail the coupon below. The 
books will be sent to you by return mail. 





Electrical Maintenance and Repair — 


5 volumes—1736 pages—1818 illustrations—library binding 


HESE five volumes contain the largest col- 

lection of practical methods for electrical re- 

pair and maintenance men ever put together 
in book form. 


Every one of the books is jammed from cover to 
cover with good, sound, how-to-do-it information— 
the kind you have to have when anything goes 
wrong. 


They cover every phase of electrical repair and main- 
tenance work from armature winding to the cor- 
rection of brush troubles. And the treatment is 
always from the practical man’s standpoint. 


Fundamental laws and rules are discussed when 
necessary, but there is no hard-to-understand theory 
or discussion of design. All of the material pre- 
sented in these five books has been obtained from 
actual experiences. The library outlines the practical 
remedies that have been applied by repairmen all 
over the country in the solving of puzzling electrical 
problems 





These books tell you 
















How to replace commutator segments— é 
How to connect an induction motor even goo reasons why you shou o 
winding to meet any condition of o 

voltage, phase, frequency and speed— h h | ! ; 
How to check this reconnection to know ave t ese oo Ss o 
if the motor will operate under the e 
new condition— T : oe 4 a ia e 
iin a oR ‘ a 1. The five books in this library discuss actual repair jobs and show you e 
ow aw ¢ agre any Ww = . 5 , 
ine ee Se eee ee ee - step by step what to do when anything goes wrong. o 
Ten most common defects in windings— 2. They show you how to locate and remedy motor and generator ? 
. d Ss e 
How to locate defects— troubles. e eee 
f . at , T eos Book Co., Inc. 
ae figure a new winding for an old 3. They show you how to reconnect motors to meet any condition o s7e eect — : 
>ore-—— FE r ™ . . 
of voltage, phase, frequency and speed. I ’ 
How frequency affects winding and ian "6 »P 1 : i 7 i ; o New York. 
r.p.m.— 4. They give you suggestions for preventing electrical machinery ¢ 
How performance is affected by a change troubles. o a — 
inding— c oT — Send me the L 
in winding 5. They cover fully the rewinding of motors. o oF ELECTRICAL 





How to find out what the trouble is 





¢ MAINTENANCE AND RE- 











when a motor or generator will not 6. They present information that will help you get better ? 
¢ PAIR (shipping charges pre- 
run— service out of your electrical equipment. of _ paid), for 10 days’ free examina- 
How »medy the le— 4 ’ , ays’ XE f 
. w to coy 7 — ae 7. They give you tables, data, kinks that youwillfind  ,@ g,tion. If SS Sane 
ow to keep electrical machines In first- 2. in ten days and $2 per mon 
chads taaeeibeas dasaithome- of priceless value every day on every job. ff until the special price of (314.00 ae 
How to re-arrange a three-wire system to ® ¢ een paid. S mot wented, 5 wan wate 
reduce voltage fluctuations— " —no money in advance Writ ‘tai pas 6th il i a 
, " , (Write plainly and fill in all lines. 
How to test meters— —easy monthly payments o - , 
How to turn down a commutator— If you keep these books after looking them over send o Name........ 
How to insert spare transformer in star- us $2.00 in ten days. The balance may be paid in ¢ 
delta group— monthly instalments of $2.00 until the price of the o Home Address. . 






library—$14.00—is paid. Send for the books 


How > iv i} aT : ‘ ¢ 
ow to remove defective field coils— today. Fillinand mailthecoupon. No money Ka City and State.... Aa divelelore a aera aaies 





. down—no agents. You simply agree to 
And hundreds of other practical return the books in ten days or remit s Employed By...... cd eine ale meee cael aaa 
methods and kinks for them on our convenient monthly ¢ 
payment plan. ¢ Occupation............ haat we hee ; W—12-29-23 
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Rotaries and Air 
Blast cooled trans- 
formers at General 
Electric Co.’8s sub- 
station 95-B. 
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4x5 Type H Sturtevant Air Washer which delivers 
10,000 cu. ft, of air per min. 


Insuring Power to the Largest 
Electrical Works in the World 


HIS Sturtevant equipment—at the General Electric 
Company’s substation No. 95B—helps to provide a 
continuous power output for the Schenectady works 
—the largest electrical manufacturing plant in the world. 


In this substation, as in numerous others the world over, 
Sturtevant Air Washers furnish air for generator cooling 
and for the air blast cooled transformers. 


Sturtevant was the Pioneer in Ventilating Equipment. 
It logically follows, therefore, that these important 
builders of electrical equipment should specify apparatus 
built by the largest manufacturers of Fans, Fan Systems 
and allied products. All Sturtevant Air Washers have a 
guaranteed cleaning efficiency of 98%. 


If you have a ventilation problem, consult with the nearest 
Sturtevant representative. 


B.F. STURTEVANT COMPANY 


Sales Engineering Offices: 
Atlanta, Ga. 


Boston, Mass. 
Buffalo, N. Y. 
Camden, N. J. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 
Detroit, Mich. 
Hartford, Conn. 
Indianapolis, Ind. 
Los Angeles, Cal. 
Minneapolis, Minn. 


Hyde Park, Mass. 
Sturtevant, Wisc. 


Berkeley, Calif. 


Plants Located at 


Sales Engineering Offices: 


Montreal, P. Q. 
New York, N. Y. 
Pittsburgh, Pa. 
Portland, Ore. 
Rochester, N. Y. 
St. Louis, Mo. 

Salt Lake City, Utah 
San Francisco, Cal. 
Seattle, Wash. 
Springfield, Mass. 
Toronto, Ont. 


Washington, D.C. 
766 


Framingham, Mass. 
Camden, N. J. 
Galt, Ontario 
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The New Type “M” Deaerator : 


It employs contact mixing of heating steam and water, utilizing two i 
chambers in series, with the water and steam flow in counter-direction. | 


The upper chamber has the operating simplicity of an induction open 
feed water heater. 


The lower chamber is devoted exclusively to the duty of deaeration. 


The type “M” is a simplified Deaerator, which will deliver zero 
oxygen water at the temperature of the steam. 


ELLIOT 


GENERAL SALES OFFICES 


JEANNETTE. PA. 


DISTRICT OF FICES: ATLANTA. BALTIMORE, 
BOSTON. CHICAGO.CINCINNATI. . 
CLEVELAND.NEW YORK. KANSAS CITY. 
PHILADELPHIA. PITTSBURG. ST. LOUIS SYRACUSE 






PITTSBURGH, PA. 
PRODUCTS 


CONDENSERS. AIR EJECTORS,. FILTERS 
DEAERATORS. STRAINERS. SEPARA 


GREASE ; 
BLOW-OFF VALVES + = * + «+ + © 4 


N-804 





Elliott Deaerators Definitely Solve the Corrosion Problem 
in Power Plants 











Worthington Diesel Engines 


A type for every service 


The illustration shows a two-cylinder horizontal four-cycle air injection Diesel oil engine 


WORTHINGTON PUMP AND 





Deane Works, Holyoke, Mass. 

Blake & Knowles Works ez; 
East Cambridge, Mass. «& 

Worthington Works 
Harrison, N. J. 


Laidlaw Works, Cincinnati, ou " 


ELECTRICAL WORLD 


30 to 2400 H. P. 


In the thirty years that Worthington has been making 
internal combustion engines an aggregate of 446,359 
horsepower has been built. Worthington has now a 
range of patterns in sizes and types to meet the 
particular demands for every service. 





connected to an A. C. generator 


Executive Offices: 115 Broadway, New York City. Branch Offices in 24 Large Cities 


NN Pa. 
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MACHINERY CORPORATION 





Gas Engine Works, Cudahy, Wis. 
Power & Mining Works 









= Snow-Holly Works 
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G-E Leadership 


in switchboard manufacture 
has been maintained for more 
than a quarter century. Un- 
equalled facilities for research, 
design and manufacture have 
resulted in a product so emi- 
nently satisfactory that several 
miles of G-E Switchboards are 
produced each year. They are 
shipped to discriminating pur- 


General Electric chasers in every quarter of the 
Company globe. 
Schenectady, N. Y. 
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Let our Switchboard Specialists 
serve you. 
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Switches and 
Circuit Breakers 


on G-E Switchboards 
will meet the oper- 
ating conditions. G-E 
Lever Switches are 
made of the best 
obtainable materials, 
are liberally designed, 
and conservatively 
rated. G-E Air Circuit 
Breakers are simple, 
safe, and reliable. And 
G-E experience with 
Oil Circuit Breakers 
extends to the largest 
units in the world. 


General Electric Company 


Schenectady, N. Y. 


The switchboard with its accessories has rapidly pro- 
gressed to a position of great importance. It requires as 


much consideration as any apparatus in the power 
station. 


The General Electric Company has furnished switch- 
boards for controlling the highest commercial voltages, 
each board fully equipped with metering, switching and 
protective devices, also of G-E design and manufacture. 


In consequence of this vast experience, backed by 
unparalleled facilities, engineers are turning more and 
more to “‘GE”’ on problems involving the largest inter- 
connected systems in existence. 
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In many small plants and central stations it is of prime 
importance to hold initial investment as low as possible 
in keeping with good service. 


For this the General Electric Company offers a complete 
line of switchboards in capacities from 1 kw. up. These 
panels have complete supporting framework with neces- 
sary fittings and are fully equipped. The smallest panels 
are arranged for wall mounting. 


Even for small plants you are spared the work of writing 
switchboard specifications, as it is possible to make your 
selections from G-E Switchboards, which have the advan- 
tages of quantity production and uniform design. 


JELECT 











Accessories 
and Connections 


are such that the con- 
struction back of the 
board is particularly 
neat, accessible and 
lasting. Framework, 
fittings, supports, 
switch pedestals, etc., 
for making extensions 
are available in great 
variety. Jointsin the 
copperconnectionsare 
kept at a minimum by 
various bends and off- 
sets given to the bars 
by special hydraulic 
presses of G-E design. 


General Electric Company 
Sales Offices in all Large Cities 
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Meters and 
} Instruments 
furnished on G-E G-E Switchboards provide for the control of any or all of the 
Switchboardsare built machines and circuits used to furnish power to electric railway 
; to rigorous standards. and electrified railroad systems. D-C. or A-C. Switchboards for 
They possess all any voltage or capacity used in this service are available for 
Be known design features either automatic or manually-operated stations. 
[: essential to high in- . ie fae ; 
ted wad esisholond The Air Circuit Breakers for high-voltage d-c. panels are 
ee accuracy, effectual equipped with a special arc chute and magnetic blowout. 
pani ord ae aes Panels are set up in the factory and before shipment are com- 
ar durability. ; i 
eo pletely wired and equipped. 
f - G-E Switchboards for motor control are designed primarily for 
ra General Electric Company use with standard G-E Synchronous and Induction Motors and 
Schenectady, N. Y. motors of other manufacture having similar characteristics. 
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Very important features of these panels are the interlocks which 
insure proper sequence of operation. These prevent closing the 
running side of breaker until the starting side has first been 


closed and then opened. ‘The running side can be closed only 
within a predetermined period after opening the starting side. 


The panels for controlling synchronous motors driving pumps, 
compressors and similar machinery provide for connecting the 
motor to the line through the compensator at starting, as well 
as for control of the motor when under load. Every design in- 
cludes a compact oil circuit breaker which has been found most 
satisfactory in the many G-E installations. 





Induction “a Synchronous 





Methods 


provide that devices, 
small wiring and 
otherparts, are assem- 
bled at the factory. 
The switchboard is 
inspected by men 
specially trained; 
then it must meet the 
approval of the en- 
gineer in charge. This 
insures you a com- 
plete switchboard and 
the elimination of un- 
expected expense or 
delay during instal- 
lation. 
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General Electric Company 
Sales Offices in all Large Cities 
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Design 


is the combined result 
of research and experi- 
ence. All G-E Panels 
are developed with 
special reference to 
the service required. 
Each device is de- 
signed by specialists, 
so that with every G-E 
Switchboard you re- 
ceive the service of 
highly-trained 
switchboard engi- 
neers. 


General Electric Company 


Schenectady, N. Y. 


Individual Draw unit 
wall mounting hase for 


Removable Truck 
type Switchboard 


Continuity of service is an asset dependent largely on the 
Switchboard. Safety Enclosed Switchboards help insure it. 
Hence, the increasing demand for G-E Safety Switchboards by 
public utilities, industrial plants, and commercial buildings. 


With a G-E Removable Truck Switchboard, for instance, you 
simply withdraw a unit for inspection or repair, and push a spare 
into the place of the unit withdrawn. Then, with service restored, 
the withdrawn unit can be examined or worked on remote from 
live circuits. 


One of the most important features of this type of board is its 
ease and economy of installation. Practically all the assembly 
work is done in the factory. You need only bolt the housing to 
the floor and to the adjacent housing, slide busbars into clamps, 
connect the cables and fill circuit breaker tanks with oil. 
(Bulletin 67100) 


GENERAL 















Flexible Distribution Switchboard 
Panels. (By permission New York 
Stock Exchange Building Co.) 


Enclosed Switchboard, Stationary 
type 
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Dead-front Stationary Panels have no live parts exposed; their 
switches can be locked open, and the fuse chamber is accessible 
only when the switch is open. (Bulletin 67110) 


In the Draw-out Safety Panels the breaker can be connected 
or disconnected simply by moving the unit in or out. Like the 
Enclosed Truck and Dead-front Stationary Panels, they can be 
used singly or assembled as a complete switchboard. 
(Bulletin 67105) 


Enclosed Sectional Distribution Switchboards consist of metal 
wiring units, which can be mounted on any standard surface or 
on a simple skeleton framework, the foundation of the group 
being a horizontal bus unit or series of units mounted end to end. 
(Bulletin 67115) 











Showing grill enc 
used on G-E 





Responsibility 


for the performance 
of G-E Switchboards 
is undivided. Every 
Board is designed, 
built, and assembled 
by a single organiza- 
tion. The devices 
are products of G-E 
factories. You can be 
sure they are con- 
sistent with the duty 
the switchboard is 
expected to perform. 
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losure as 
Enclosed 


Stationary Switchboards 


General Electric Company 
Sales Offices in all Large Cities 
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Quality 


The Panama lock con- 
trol boards, built by 
the General Electric 
Company nearly 10 
years ago, have always 
operated highly satis- 
factorily. There could 
be no better proofs of 
G-E Switchboard 
quality, nor a better 
example of the Com- 
pany’s ability to build 
Switchboards for 
special applications. 


General Electric Company 


Schenectady, N. Y. 


“They cannot suggest 


any improvements” 


"Last Tuesday a party went up to 
Miraflores Lock and went out over 
it. I got a chance to inspect it 
thoroughly, and talked to the men 
running it, and keeping it up. 
Everything is working to the very 
top of perfection, and is in prac- 
tically all respects exactly as we 
built it. They cannot suggest any 
changes or improvements, and it 
works all the time. The total 
shutdown is only a matter of a few 
hours in the year when the Locks 
are out of water for cleaning or 
repairs. I shall try to examine 
the Pedro..." 


From report of inspecting engineer 
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What Market Possibilities Does the 
West Offer You for 1924? 


To be published February 1, 1924 


Western Progress and Superpower Issue 


The electrical growth of the West will again ex- 
ceed estimates and prophecies for 1923, thus main- 
taining the records for the previous two years. 


The Expanding superpower system of the Coast 
States, the greatest in the world today; New 
central station developments; Increasing indus- 
trial uses of current; Additional thousands of 
wired homes with their tens of thousands of new 


appliances—these are the factors that combine 
to make a phenomenal story of electrical growth 
that will be told in the February Ist, 1924, issue 
of the Journal of Electricity. 


Conditions revealed by the charts, diagrams, and 
statistics will be vital factors in determining the 
1924 policies of central stations, jobbers, retailers, 
and manufacturers. 
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Superpower and the Pacific Coast, by Frank G. Baum 


Ty] 
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A discussion of western power resources and power markets and 
suggestions for the superpower system that will best utilize the availa- 
ble power. As consulting engineer for the Pacific Gas and Electric 
Company and author of the “Atlas of U. S. A. Power Systems,” Mr. 
Baum is the outstanding national authority on superpower. 
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Analysis of Western Superpower System 


A discussion of the present superpower system of the Coast States 
with tables and map showing capacities, voltages, mileage of wire, 
output, etc., with recent interconnections and interconnections planned: 


Analysis of 1923 Electrical Growth 


An article with charts showing the various units added, undertaken, 
and projected during the past year with detailed analysis and com- 
parative figures of preceding periods. 
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The Market for Electric Appliances 


fe 


An analysis and large, 3-color map (21 x 28) of the eleven western 
states showing population centers, number of homes, number of wired 
homes, residential consumers and loads, increases for 1923 and esti- 
mated increases for 1924. 
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You can easily visualize the interest with which 
this issue will be received by the key men in 
every branch of the electrical industry. Telling 
your sales story, and telling it BIG will give 


the right kind of send-off to yeur 1924 business. 


Reserve space now. Send your copy later; or let 
us help you in preparing your copy. Be sure you 
are in this important issue! 
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Journal ¢f Electricity 


883 Mission Street, San Francisco 


SALES REPRESENTATIVES 


Philadelphia 
Real Estate Trust Bldg. 
Cleveland 
Leader-News Bldg. 


Tee 


New York City 


St. Louis 
10th Ave, at 36th St. 713 Star Bidg. 


Chicago San Francisco 
1570 Old Colony Bldg. 883 Mission St. 
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JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 


1017 Olive Street St. Louis, Mo. 


THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 


William A. Baehr Organization 
Engineers 
Specializing in Public Utilities 
Management, Operation, Construction, Plans. 
Reports, Valuation, Rates, Public Relations. 
Accounting, Purchasing. We finance public 
utility properties and projects. 


Illinois Merchants Bank Bldg. 
230 8S. Clarke St., Chicago, Il. 


FRANK G. BAUM 

CONSULTING ENGINEER 

Hydro-Electric Developments 
Elec. Power Transmission 
1901-4 Hobart Building 


San Francisco 


BYLLESBY 
ENGINEERING AND MANAGEMENT 
ORPORATION 
208 S. LaSalle Street 
New York 


Chicago 
Tacoma 


EDWARD J. CHENEY 


ENGINEER 
Public Utility Problems 
For several years Division Chief with 
up-state New York Public Service Commission 


61 BROADWAY NEW YORE 


HUGH L. COOPER & CO. 


General Hydraulic Engineering. including 
the design, financing. construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission Lines, 

Industrial Plants, Examinations ana Reports, 

Valuations, Management of Public Utilities. 
1600 Walnut St., Philadelphia 


New York City Chicago 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus and 
Supplies, Materials of Construction. Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., New York 
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FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 


ROGER M. FREEMAN 


CONSTRUCTION ENGINEER 


Hydro-Electric Developments 
Design and Construction of 
Industrial Buildings 


8 West 40th St., New York City 


FORD, BACON & DAVIS 
Incorporated 
ENGINEERS 


115 Broadwa 


NEW YOR 


Philadelphia Chicago San Francisco 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 


ENGINEERS 


Monadnock Building Chicago, IIl. 


Gannett, Seelye & Fleming, Inc. 
ENGINEERS 
Rerports—Valuations—Design— Management — 
Utilities—Industrials— Municipalities. 


Harrisburg, Pa. Erie, Pa, 


Memphis, Tenn. 


L. F. HARZA 


HYDRO-ELECTRIC ENGINEER 


Monadnock Bldg. Chicago 


IVES & DAVIDSON 


ENGINEERS 
Construction—Management—Valuation 


‘PUBLIC UTILITY PROPERTIES 
Design—TRANSMISSION LINES—Build 
15 Park kow, New York 


KREHBIEL COMPANY 


STEAM, ELECTRIC 
POWER PLANTS 


730 West Monroe Street 
Chicago, III. 


WILLIAM S. LE 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. B. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotte, North Carolina 
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E. S. LINCOLN 


Consulting Electrical Engineers 
Designs Reports 
Electrical Research Laboratory 
534 Congress St., Portland, Maine 


Investigations 


McClellan & Junkersfeld 


Incorporated 
ENGINEERING AND CONSTRUCTION 


New York 
45 William Street 


Chicago Philadelphia 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments, Water Supply. 
Irrigation, Drainage, Flood Control. 


New York City, 30 Church St. 


MINCHO & PHILLIPS 


Electrical and Mechanical 


ENGINEERS 


30 Church Street New York 


ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 
Specialist in 
Electric Light, Power and Water Pump- 

ing. 
555 Gates Building, Kansas City, Mo. 


N. J. NEALL 


Consulting Engineer 


Electrical and Industrial Properties 
12 PEARL STREET, BOSTON, MASS. 


OPHULS & HILL, Inc. 
formerly , 

OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 


Ice Making and Refrigeration 
Investigations and Reports. 


112-114 West 42nd St., New York City 


PUBLIC SERVICE 
PRODUCTION COMPANY 


Engineers and Constructors 


Design and Construction of Power Plants, Substa- 


tion and Industrial Plants, Examination and Re- 
ports, Valuation and Management of Public Utilities. 


80 Park Place, Newark, N. J. 


PARSONS, KLAPP, 
BRINCKERHOFF & DOUGLAS 


Engineers Constructors Managers 
Hydroelectric, Steam & Industria! Plants and 
Structures designed, built and operated 

84 Pine Street, New York 
Hanna Bldg., Cleveland, O. 
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W. EDGAR REED 
Consulting Engineer 


Designer of Blectrical Machinery 
Estimates, Reports. Plans. Specifications 
and Supervision of Lighting, Railway. Indus- 

trial and power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 





DWIGHT P. ROBINSON & CO. 
INCORPORATED 


Design and Construction of 
Power Developments, Electric Railway Work 
Industrial Plants 


125 East 46th Street, New York 


Philadelphia 
Montreal 








Chicago 
Los Angeles 


Youngstown 
Rio de Janeiro 





SANDERSON & PORTER 


Engineers 


Reports, Designs, Construction, Management 
Hydro-Electric Developments. 
Railway, Light and Power Properties. 
New York 


Chicago San Francisco 


SARGENT & LUNDY 


Incorporated 
Mechanical and Electrical Engineers 
1412 Edison Bldg. 


72 West Adams St. 
Chicago, III. 
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Advertising — 








E. Y. SAYER 
ENGINEERING CORPORATION 


Specialize in 
The Design and Construction of 
Steam Power Plants and 
Water Power Developments 
for Public Utility and Industrial Companies. 
Knickerbocker Bldg., Broadway and 42nd St. 
New York, N. Y. 
202 North Calvert St.. Baltimore. Md 


SCOFIELD ENGINEERING CO. 
Consulting Engineers 


Gas Works 
Electric Railway 


Power Stations 
Hydraulic Developments 


Philadelphia 








SPOONER & MERRILL 


Consulting Engineers 
Utility and Industrial Reports, 
ign, Supervision, Appraisals 
Powers Bldg., Grand Rapids, Mich. 
with G. H. KNUTSON, Financial Engr. 


Harris Trust Bldg., Chicago, Ill. 


STEVENS & WOOD, Inc. 


Design and Construction of Power Stations 
Industrial Plants 


Reports and Appraisals 


Management and Financing of Utilities 
and Industrials 


Youngstown New York 


Railroad Electrification, 











as a builder of prestige and business standing 
is unquestioned, It is an immeasurable 
power in influencing new business and retain- 
ing good-will. 


Professional Cards— 


in this paper offer a highly appropriate type 
of publicity for the services of professional 
men in the Electrical field. 
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Your Card— 


should appear in this directory regularly. If 
it is not there now— 


Hetetl 


CLIP AND MAIL THIS COUPON ————==j> 


Rcemiiicicin eHeneeaussaeeinis 


TULL LLL 









Thebo, Starr & Anderton, Inc. 


ENGINEERS AND CONSTRUCTORS 


Specializing in Design and Construc- 

tion of Power Plants, Hydro-Electriec, 

Irrigation and Industrial Projects. 

Appraisals, Investigations, Reports, 
Plans and Specifications. 


Sharon Bldg., San Francisco. Fresno, Cal. 





The J. G. WHITE 
ENGINEERING CORPORATION 


Engineers-Constructors 


Industrial Plants, Buildings, Steam Power 
Plants, Water Powers, Gas Plants. Steam and 
Electric Railroads, Transmission Systems. 


43 Exchange Place, New York. 


GARDNER S, WILLIAMS 


Consulting Engineer 
Water Power and Electrical Developments, Reports 
Designs, Specifications, Surveys, Superintendence, 
Estimates, Appraisals. 


Cornwell Building. Ann Arbor, Mich. 


WOOD & WEBER 


Mechanical and Electrical Engineers, 


Designs—Reports—A ppraisals. 
General Engineering. 


507 Tramway Building 


Denver, Colo 
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Professional]Directory Department 
ELECTRICAL WORLD 
10th Ave., at 36th St., N. Y. 


Gentlemen: 


Please send us rates and other data 
for advertising in your PROFESSIONAL 
Drrecrory. 
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Revolving Field 
Koa. 


30 = Roth, 


phase 


220-volt, single 


50 Westinghouse, type G, 


2300-volt 
50 
55 


Lincoln, 220 or 440-volt 


Westinghouse, 2200-volt 
to McEwen steam engine 
Triumph, 2400-volt 
G.E., ATB, 220 or 440-v 
Westinghouse, revolving 
field, type G, 2300-volt 
Westghse., 2400-volt to 
Harrisburg - 
steam engine 
G. E., ATB, Form PB, 
220- or 440-volt 
Westghse., 2300-volt to 
Ball steam engine 
Crocker-W heeler, 2300- 
volt, McEwen horizon- 


tal, center crank, self- 
oiling auto. steam engine 


Allis-Chalmers, 2300-v. 


G. E., type ATB, form 
P, 2300-volt 
4 G.E., type TRC, revolv- 
ing field, 220- or 440-volt 
type G, 2300- 


60 
60 


Fleming 


Westghse., 
volt viene 
Crocker-Wheeler, 2300- 
volt, to Harrisburg- 
Fleming, 4-valve engine 
Westghse., type G, 240- 
or 480-volt 

G. E., ATB, 
2300-volt cab 
G. E., ATB, form PB, 
220- or 440-volt 

Ft. Wayne, FRB, 2300- 
volt 


form P, 


Westinghouse, revolving 
field, 2300-volt, 3-phase 
turbo-generator, direct- 
connected to Westing- 
house-Parsons, horizon- 
tal, 3-stage, steam tur- 
bine, complete with jet 
condenser. 


Single-phase 25-cycle 
Motors 
Hp. 

Century, RS, repulsion 
Century, type RS 
type RS 
SH 
BA 


Century, 
» Watson, type 
Wagner, type 
BA 


BA 


Wagner, type 


Wagner, type 


TELL US YOUR REQUIREMENTS 


MOTORS, GENERATORS, METERS, TRANSFORMERS 
We Buy, Sell, Repair, Rent and Exchange 


3-phase 60-cycle Generators 


Speed 


1800 


1200 
1200 


257 
720 
200 


Speed 


1460 
1460 
1460 
1450 


— 


te 


to — 


bas tet mt SS emt 


oe Ome we Oe me Oo 


_ —_ 


~ 


ee es en ee 
' 


to = & — Oo 


— bo 


sep BLECTRICAL MACHINERY 


stock and net prices—America’s headquarters for GREGORY 
REBUILT Electrical Machinery since 1893. 
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¢ Watson, type KH 


2 phase 60 cycle 


Speed 
1800 
1725 
1200 

900 
1200 


G. E., type KQ 
Westghse., type CSA.. 
G.E., type KQ 
Howell 

4 G.E., type KQ 


Century. 
rotor). 


145 
1800 
1800 
1700 
1200 
1800 
1200 
1200 
1800 
1710 
1700 
1200 

900 

850 
1200 


AS (wound 


Howell 
G. E., type KQ 
Westghse., type CCL 
G. E., type KQ 
G. E., type KQ 
Holtzer-Cabot 
G.E., type KQ 
Fairbanks-Morse, B 
Diehl. 
Westghse., type CCL 
G. E., type KQ-732 
G.E., type KQ 
Westghse., type CCL 
Burke 
4 G.E., type KQ.. 1800 
s G.E., type KQ 400-1200 


, G. E., type MQ, slip- 
ring, variable speed 


Fairbanks-Morse 

6 G.E., type KQ 
Westinghouse, type CS 
G.E., type KQ.. 


Fbks-Morse, type BV, 
slip-ring, variable speed 1200 


Fairbanks-Morse 1800 


G. E., type I, form M, 
new, slip-ring. 1200 


Westghse., type HF, 
slip-ring, variable speed 1150 


G. E., type KQ. 3600 
G. E., type KQ 1800 
G. E., type KQ 1200 
Westghse., type CS 570 


1200 
900 
900 

1750 

1200 


25-cy. A.C. Motors 


Spee 


1500 
1500 


G.E., type KT. 
Howell, type SC 
G.E., type KT 750 
G.E., type KT 1440 
Fairbanks-Morse 75 
G.E.,type KT... 1500 
720 
750 
750 
1500 
750 
750 
750 
1500 
750 
750 
750 
1500 
750 
730 
750 
750 


750 


Wagner, BW 

G. E., type KT 

St. Louis 

Howell, type SC 

G. E., type KT 
Fbks.-Morse 
Howell, type SC 
Fbks.-Morse. . 

G. E., form K 
Fbks.-Morse 
Howell, type SC. 
G.E. type KT.. 
Westghse., CS 
Allis-Chal., type AN 
Fbks.-Morse, type B 
G. E., form K 


Westghse., type 
slip-ring 


Allis-Chal., type AN 


MW, 
720 


720 


3-ph. 25-cy. A.C. Motors 
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—Continued 
Speed 
Wagner, slip-ring 
Allis-Chal., slip-ring 
Allis-Chalmers, slip-ring 


750 
485 


3-ph. 60-cy. A.C. Motors 
Hp. 


% G. E., type KT.. 
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Speed 


1800 
1800 
1800 
1800 
1750 
1200 
1200 

550 
1800 
1750 
1200 
1200 
1140 
1800 
1800 
1800 


G. E., type KT 
Fairbanks-Morse B.... 
Howell, SC 

Peerless 

G.E.,type KT.. * 
G. E., type MQ, sl.-rg.. 
Watson type KH, 550v. 
G.E.typeKT.... 
Wagner, type BP 
Lincoln. ‘ 

G. E., type KT.. 
Watson, type KH..... 
G. E., type KT 

Howell, SC 

Supreme, type MO.... 


Century, AS (wound 
rotor) . 1750 


Allis-Chal., type AN... 1750 
G. E., type KT 1200 
Wagner, type BP 3400 
1800 
1800 
1800 
1725 
1200 
1200 


Supreme, type MO.... 
ee 
Wagner, type BW 

G. E., type KT. 

Burke, type B. . 

Howel, SC 


Westghse, 
slip-ring 


Lincoln 

G.E., type KT. . 
Howell, SC 
Supreme, MO. 
Watson,type KH 
Allis-Chal. type AN. 
G.E., type RT 
Supreme, type MO 
Howell, SC 
Crocker-W heeler 


Watson, type KH, slip- 
ring a hele aon 


Westghse, type CS, for 
elevator service 


G. E., type KT. . 
Fbks.-Morse, type B. . 
G.E., type KT...... 
Watson, type KH, sl.-rg. 
G. E. type KT.. 
Burke. . z 
Westghse., type CS.. 
G.E., type KT 

G.E., type KT. 

G. E., type MT, sl.-rg 
Allis-Chal., type AN.. 


Westghse., type CW, 
slip-ring ve ; 


G. E., type KT. . 
Allis-Chal., type AN 


Allis-Chal., type ANY, 
slip-ring Pert 


G. E., type KT 


type Cw, 

850 
1800 
1800 
1800 
1800 
1750 
1750 
1200 
1200 
1200 
1140 


1140 


720 
1800 
1800 
1800 
1720 
1200 
1200 
1130 

900 
1800 
1800 
1750 


700 
1200 
1160 


1160 


motors and generators 


have 
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3 phase 60 cycle Motors 


Hp. 


15 
15 
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VERTIC 


Hp 
3 75 
3 75 


been 


overhauled—and 


Speed 
Allis-Chal., type AN... 1750 


G. E., type I, form M, 
slip-ring 


Allis-Chal, type AN.. 


1200 
1150 


GiB WOOT . csc cedex 
Allis-Chal., type AN... 
G. E., type I, form K 

4 speed... . 1800-1200-900-600 
G. E., type KT 
Westghse., type CX... 
G. E., form K 
Westinghouse, CS. 
Crocker-Wteeler 

G. E., type KT 
Allis-Chal., type AN... 
Allis-Chal., type AN... 575 
Westinghouse, CS...... 870 
G. E., type KT, 2200-v. 1800 


Westghse., type CS, di- 
rect connected to Worth- 
ington centrifugal pump, 
(capacity 

min.)... 


900 
850 


1120 


Allis-Chal., type AN... 
Westghse, type CS..... 
G.E., type KT 

Fbks-Morse, type B... . 
G. E., form M, slip-ring 
Westghse., type CS... 


Allis-Chal., type AN, 
2200 volt 


Allis-Chal., type AN.. 


Westghse., 
slip-ring 


GE., form K,2300-v.... 
Allis-Chal., type AN... 
G. E., type I, form M, 
slip-ring eaea i 
Fairbanks-Morse, sl.-rg. 
G. E., form K 


Allis-Chal., ANY, slip 
ae eee 


G. E., type I, form M, 
slip-ring 


Westinghouse, CS....+. 
Fairbanks-Morse...eee 


Westghse., type G, re- 
volving field, 2300-v., 
synchronous motor.... 


G. E., type I, form M, 
2200-v., sl.-ring 


type CCL, 


Westghse., 
2200-v. 

Westghse., 
slip-ring 


type CW, 


Westghse., type G, rev. 
field, 440-v. synchron- 
ous motor 


AL MOTORS, 3-PH., 60-CY 
220 or 440 Volts 


Speed 
Allis-Chal All complete 514 
Allis-Chal. complete... 490 


inside- 


outer-hauled—the Gregory way—-THEY HAVE BEEN com- 
pletely taken apart, each part carefully examined and tested, 
every defect corrected, including replacement, where neces- 
sary; then completely re-assembled, refinished and carefully 
tested with load, under expert supervision, and turned out in 
appearance and for service, practically equal to new. 
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\orrice <> 131-143 HOWELL ST. JERSEY CITY:NJ 


Teleph iS : = -_ Telephone 
elephone —S< = =: 

Cortland: 4205 (New York) ——————_— Cortlandt 4204 (New York) 
Bergen 7450 (Jersey Crty) Bergen 7450 (Jersey City) 


MOTORS—GENERATORS 


Immediate Shipment 
MOTOR-GENERATOR SETS 60-CYCLE MOTORS—Continued 


Stock 
Ww 'e r . 
: Cineh comptete ‘ith starter, rheostat, etc.) Ne. Hp. Volts Speed Phase Besevivtion 

Gen. 750-kw., 514-r.p.m., 250-volt, Westinghouse compound wound | 1775 15 440/220 860 3 Westinghouse és squirrel cage 

interpole on same shaft and base with ’ 1771 15 440/220 860 3 Westinghouse CS squirrel cage 
Motor, 1080-hp., 2300 or 440-volt, 514-r.p.m., synchronous self-starting | 1769 15 440/220 860 3 Westinghouse CS squirrel cage 

revolving field complete. ae i 1767 15 440/220 860 3 Westinghouse CS squirrel cage 
Gen. 300-kw., 720-r.p.m., 250-volt, Westinghouse interpole compound | 1768 15 440/220 900 3 General Electric KT squirrel cg. 

wound, on same cast iron base and direct connected with 1758 15 440/220 900 3 General Electric KT squirrel cz. 
Motor, 450-hp., 2300-volt, 720-r.p.m., 3-ph., 60-cycle, synchronous, self- | 1753 10 440/220 860 3 Westinghouse CS squirrel cage 

starting, revolving field with starting apparatus. 1754 10 440/220 860 3 Westinghouse CS squirre] cage 
Gen. 200-kw., 125-volt, 1200 r.p.m., General Electric Interpole type | 1755 10 440/220 860 3 Westinghouse CS squirre!] cage 

MPL form L on same base and direct connected with : 1744 10 440/220 860 3 Westinghouse CS squirre ) cage 
Motor, 2200-volt, 1200-r.p.m., 300-hp., 3-ph., 60-cycle General Electric | 1745 10 440/220 860 3 Westinghouse CS squirre ! cage 

ATI synchronous complete with starting apparatus. _ 1746 10 440/220 860 . 3 Westinghouse CS squirre } cage 
Gen, 140-kw. (2—70-kw. generators), 125/250-volt, 700-r.p.m., | 1742 10 440/220 1150 3 Westinghouse CS squirrel] cage 

compound wound, direct connected to ‘ 1750 10 440/220 900 3 General Electrie MT slip ring. 
Motor, 200-hp., 2300-volt, 700-r.p.m., 3-phase, 60-cycle Crocker-Wheeler. | 1747 10 440/220 900 3 General Electric KT squirrel cg. 
Gen. 100-kw., 125-250-volt, 720-r.p.m. Westinghouse, 3-wire. 1748 10 440/220 900 3 General Electric KT squirrel cg. 
Motor, 1eera. 2200-volt (or 440-volt), 720-r.p.m., synchronous, | 1749 10 440/220 900 3 General Electric KT squirrel cz. 

estinghouse. 


Gen. 50-kw., 250-v., 1200-r.p.m., compound wound Crocker-Wheeler, “Full stock of motors below 10 HP; quotations upon request.” 
on same base with 
Motor, 75-hp., 2200-v., 1200-r.p.m., 3-ph., 60-cy. Crocker-Wheeler (set 


never used). 
The above is a partial list; quotations covering other machines upon request. FRE QUENCY CHANGER SET 
edge a 20g mpage ene. 3-phase, 60-cycle (any voltage). 
ROTARY CONVERTERS " (Hi=——o=—_° 


Stock No. 1859. One (practically new) 500-kw., 250-v., 720-r.p.m., | Note: The abo t of : : 
compound wound. interpole, 10-pole G. E. type HCC, with three ee Se nnn: Seen en cans Sen 
175-kva., 2300-v. or 13200-v. primary, 190-v. secondary, single , 
phase, 60-cycle oil insulated transformers, also switchboard 


apparatus. ; 
Stock No. 1414. One practically new, 300-kw., 250-v., 1200-r.p.m., 25-CYCLE MOTORS 


3-ph., 60-cy. Allis-Chalmers interpole, complete with field ae J 

rheostat, end play and speed limit devices, also with three 125 (Descriptions and quotations upon request.) 
kva., 13,200-v. primary (also 2300-v. primary), single phase, 

60-cy. transformers and A.C. and D.C. switchboard panels. 


LADEDUALAEAEEUAMAADOCALGLEEE AL CEELEEOAEUEAREEEREELGE LAER RULERASESEAEUEGCSULELAAAREEEEOLEAAAAON AU RAEAASEEGEAOOUEAEEEAEELEE EEOC EEE 


ADDULAAAEDON ARO ANORRAD AADC UAAANEANueeOdnONNAnUONeOeOONONSEAALEUOAOCEUSUREENEAOUUEEEINOUELENEEEEERPOOALAAOGCGLELCUOGETOONCECAESOOEUOGGELUCONGEOUENESUUCUEEEECECECOUCUSECUOCALEGUNERNOUUUEEAEERULSOOEEEUAUNEECUUUGGLOGUEEEEHEANOOUUESSUDAOCEAOGUAAEEOGAUEESOGUUUCEULLUUAEEEEUAGEOGOUEOCENLUAELAGAOOORELEAUAGCAUAAREEOUUAUAAEEDOLAONGEGEOAUAEAUUCAERELUUAAGEEUOOUGEUELUAEEEARN ASU CAAA OMOONEERONOONSL EA AANUONDARSAAENEESUOTUOOREEU ONO ONUaNEgaONENOLECtOEE 


Stock No. 1853. 200-kw., 250-v., 800-amp., 1200-r.p.m., 3-ph., 60- D. C. MOTORS 
cy., Westinghouse Rotary Converter, complete with switchboard a : 
and three 75-kva., 2300-v. or 4100-v. primary, and 153-v. second- | 5‘. No. Hp. Volts Speed Make and Type 
ary, single phase 60-cy. Transformers, also with motor operated | Cons. 150 230 550 Westg. ‘‘SK’’ interpole 3-brg. 
field rheostat and accessories. S-1855 65 500 635 Westinghouse SA, interpole 
S-1856 65 500 635 Westinghouse SA, interpole 
8-1362 60 115 500 G.E.-Sprague, interpole 
6( -CYCLE MOTORS = = 500 = Weieews ~ a. 
sg S-157: 5 500 6 estinghouse SA inte e 
StockNo. Hp. Volts Speed Phase Description S-1535 50 230 850 G. a donee, ‘as 
S-1852 400 2300 514. 3 Westinghouse slip ring, 3 bear. S-1565 40 230 915 G. E., type CLB. 
1823 300 2300 600 3 Gen. Elec. Type ATI synchron. | S-1560 20/40 115 300/1200 Cr.-Wh., intple., var. speed. 
1404 235 2200 720 3 Gen. Elec. Type ATI synchron. | S-1818 20 115 525 G. E., type DLC, interpole. 
1847 200 2200 600 3 Gen. Elec. Type I, form M sl. rg. 952 35 500 650 G. E., “CLB” 
1420 150 220/440 1200 2 Electric Machinery synchron. 1011 30 230 1200 G. E. (Spr.), “LC” interpole 
29) ¢ 2 ~ 7 y , ° ° ° . ° : 
: - 109 anne saan . Geel eeniedeae” The above is a partial list; quotations covering other machines upon request 
S-1851 50 440/220 860 3 a slip ge as 
1018 40 220 1200 2 estinghouse CS squirrel cage 
1410 40 2200 900 3 General Electric K squirrel cage D. C. GENERATORS 
S-1827 40 440/220 720 3 Gen. Elec. Form’KT. sq. cg. 
1596 30 440/220 600 3 General Electric K squirrel cage | Stk.No. Kw. Volt Speed Make and Type 
1806 30 440/220 860 3 Westinghouse CS squirrel cage | S-Cons. 400 230/250 400 Al.-Chal., interpole, 3-brg. 
1792 to (14) - : §8-1609 175 250 500 G.E., type MP, compound wound. 
1805 25 440/220 865 3 Westinghouse CS equirrel cage | S-Cons. 150 250 650 Westinghouse, interpole, compound wound 
1593 25 220/440 900 3 General Electric K squirrel cage | S-1812 90 250 750 G. E., t MP. 
1592 25 220/440 900 3 General Electric K squirrel cage | S-1570 65 250 725 Westinghouse, type SA, interpole. 
1582 20 220/440 900 3 General Electric K squirrel cage | S-1535A 40 250 950 G. E., Sprague, compound wound. 
953 20 440/220 900 3 Westinghouse CS squirrel cage 
849 20 440/220 1200 3 General as me slip ms 
1789 20 440/220 720 3 Westinghouse CS squirrel cage 
1788 20 440/220 720 3 General pata aguas cg. A. Cc. DIRECT CONNECTED UNIT 
1785 20 440/220 860 3 Westinghouse CS squirrel cage | 1 _1925-kva., 2300-volt (will reconnect for either 220 or 440-volt , 200-r.p.m. 
1786 0, oe eS vee pe ps cage?) 3-phase, 60-eycle General Electric, Type ATB, revolving field Generator, 
(dé « “< 350) f ~ s 2 2s : : * ° > “ > 
= ©1784 20 220/440 900 3 General Electric KT squirrel cg. ae Se Ee ee eee eee 
3 1783 20 440/220 690 3 eee - = ring , 
= 1781 15 440/220 850 3 /estinghouse y slip ring 
= 1782 15 440/220 850 3 Westinghouse CW slip ring 
3 1776 15 440/220 850 3 Westinghouse CW slip ring A. C. BELTED GENERATORS 
= 1774 15 440/220 850 3 Westinghouse CW => ring Stk. 
3 1766 15 440/220 850 3 General Electric MT slip ring | No. Kra, Volt Speed Ph. Cy. Make and T ype 
= 1762 15 440 /220 850 3 General Electric MT slip ring | Cons. 375 2300 450 3 60 G.E.“ATB” 
1777 15 440/220 860 3 Westinghouse CS squirrel cage | 1404B 187} 2300 720 3 50 G.E.,“ATB” complete 


SUSE UAT EEA UAHOLEGAUAUAU EO AEOEOEREDOUAUEDEUEOGEADEDATUOEAEROTONE ANE TANA ATU CAEATOEUEOSEOOUEL EOE EUEUACETEUCCTOUEOTATTOTTOTOVERT OVO UEOOODETOT RDU TOOOTREOEDERTOAUD CUE OCEUEUEOCOEROUUEUETEOSOOOTTOUOGTOONASUTOOHY 
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440/220 


440/220 
440/220 


550 
440/220 
2200 
220/440 
550 
440/220 


2200 


Electrical World 


STEPHEN HALL & CO. 


Incorporated 


(eee PC eo ee ae 


TELEPHONES: New York Direct Wire: Rector 3891; HOBOKEN 3750 


Mate 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Crocker- Wheeler 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Genera! Electric 
Genera | Electric 
Genera | Electric 
Genera | Electric 
Genera | Electric 
General Electric 
General Electric 
General E lectric 
General Electric 


DIRECT CURRENT MOTORS 


Slip Ring Motors—3-Phase, 60-Cycle 


3-Phase, 25-Cycle Motors 


500 Genera! Electric, sl. rg. 
750 Burke sq. ca. 
750 Burke eq. ca. 


Squirrel Cage—3-Phase, 60-Cycle Motors 


200 440 
25 220/440 


15 220/440 


550 
220/440 
200 


2 
440, ‘220 


550 
440/220 
220/440 


720 
720 
720 


General Electric 
Genera! Electric 
Genera! Electric 
Genera! Electric 
Genera! Electric 
General Electric 
Genera! Electric 
General Electric 
General Electric 
Westing house 

Westing house 

General Electric 
Genera! Electric 
General Electric 
Westing house 

Westing house 

General Electric 
General Electric 
Westing house 

General Electric 
General Electric 
General Electric 
Westinghouse 


QORRROOKARARAAAR 
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KT 
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cs 
L 
KT 
KT 


CccL 
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: 
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Make 
Crocker-W heeler 
Westinghouse 

Westinghouse 
Crocker-W heeler 
Crocker-W heeler 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Northwestern 
General Electric 
Allis-Chalmerg 


z= 


Type 


Shas 


rons 


CQ 
Interpo! 


Interpole 
Interpole | 





DIRECT CURRENT GENERATORS 


Speed Make Type 
600 Crocker-Wheeler Interpole 
Westinghouse 
Westinghouse 
General Electric 
Crocker -Wheeler 
General Electric 
Westg. Interpole 
Westin g house 
General Electric 
General Electric 
General Electric 
General Electric 


Interpole 


125 1700 ML 


New and Used Electrical Equipment—Condition Guaranteed—Ready to Ship 


MOTOR GENERATOR SETS 

1—75-kw., 280 volt, 900-r.p.m. General Electric 

Sprague Ty pe D Generator, direct counames 

5-hp., 320/440) 550, 3-ph., 60-cy., West- 
inghouse synchronous motor. 

1—S~ he 50/125-volt, 1150-r.p.m., 3-wire; 

Westg. Interpole _ . coupled to 75-hp. 

440/220-v., 3-ph., 60-cy. G. E. slip ring motor. 


ALTERNATING CURRENT GENERATORS 


1—225-kva. Westg. 220-volt, 514-r.p.m. 2- or 3- 
phase, 60-cycle, R. F. Gen. with belted exelter. 
1—bo0-kw. Allis-C halmers , poe ra 600-r.p.m.j 
3- or 2-phase, 60-cycle BR. F. Generator, with 
direct connected Exciter. 
Westinghouse, 2300/480/240-volt; 
900-r.p.m., 3-phase, 60-cycle, R. F. Generator} 
with belted exciter, co mplete. 
1—112|-Kva., G. E., 3300/480/240-v.., 1200-r.p.m., 
3-ph., 60-Cy., Tvpe ATB Generator Complete. 
1—60-kw., Westinghouse, 220-volt, 900-r.p.m., 
2-ph., 60-cy. Gen.with belted exciter. 
1—30-kw. Westinghouse 240/480-v., 1200 r.p.m., 
3-ph., 60-cy. Generator, with belted anaines. 
1—30-kva., General Electric 240/480- 1200- 
r.p.m., 3-ph., 60-cy., Type ATB, Form PB 
Generator with direct connected exciter, new 


1—80-kw., 


1—650-kva. Westin 


ENGINE GENERATOR SETS 


250/125- volt, ate Sprague G. 
D. C. Generator, connected dgway (axtd 
280-r.p.m. side crank engine. 


1—75-kva., aeb-7ou, a. 60-cy., 2- or 3-ph. 


Westinghouse, enerator, ‘direct con- 
nected to iox14 ‘Ene Ball, side crank engine 
with cecner and switchboard panel. 


1—30-kw.. 250-volt 2004.9. Gen. Elec., D. C. 


Generator dir. conn. to 10x10 Ames Engine. 


TURBO GENERATOR SETS 
house-Parsons, 480/240-volt 

3-ph., 60-cy., 3600-r.p.m., with Westinghouse 
Le Blanc jet condenser and exciter. 


If your requirements are not listed, write us, as we do not attempt to list our entire stock. 


A. C. MOTORS—3 PHASE, 60 CYCLE 

Hp. Rpm. Make 

400 450 G.E., synch. 

310 es gae. 
900 


200 

; 720 Gr Ww o sl.rg. 

600 220/440 Cr.-Wh. 

690 220/440 Westghee.CCL 
220/440 Cr.-Wh.,sq.cg. 
220/440 Westghse.,sl.rg 
220/440 Westghse.,sl.rg 
220/440 G.E., sq. cg. 
220/440 Cr.-Wh.,sq.cg. 
220/440 G.E.,typel 
220/440 G.E., sq. cg 
220/440 Westghse. : “us 
220/440 Westghse.,CW 
220/440 G.E.,K 
220/440 Otis Elev. 
220/440 = E., sq.cg. 
220/440 G.E., $9: cg. 
220/440 G.E., 

220/440 G.E., a K 
220/440 G.E.,form K 
8., form C 


220/440 G. E. 
and Westghse. 
G.E 


2200/440 
220/440 
220/440 

150 


1800 220/440 


1200 220/440 
¢ 600/1800 440 


speed 
1800 220/440 E 

1800 220/440 Robbins & M. 
2-Phase Motors on request 


D. C. GENERATORS—250 VOLT 
200 575 G.E 


100 580 
75 kw. 600 
50 600 
30 “000 Westghse. 
15 900 Allis-Chal_ 


D. C. GENERATORS—230 VOLT 
1 30 kw. 1030 C.-W., CCD 


G.E., new var. 


—~ > = 


Westghse. 
Westghse. 
Westghse. 


Phones: Behabine 3618-3619 ‘ 


D. C. GENERATORS—125 VOLT 
5, 10, 20, 25, 40, 50 Kw. 


D. C. MOTORS—230 VOLT 


Hp. Rpm. Make 
250 500 G. E. 
115 1125 West. 8S. 
100 500 Diehl 
75 750 Diehl 
55 Diehl 
50 Diehl 
35 Cr.-Wh. 
25 é Sprague 
25 5 Allis-Chal. 
20 G. E. 
‘ Holtzer Cabot 
Holtzer Cabot 
Allis-Chal. 
Allis-Chal. 


50 G. E. 
275/1575 Allis-Chal. 
625 G. E. 
1150 G. E., new 
375 Holtzer Cabot 


D. C. MOTORS—125 VOLT 


35 875 West. 
20 650 Allis-Chal. 
15 775 SK, Westg. 
5 700 Dieh} 
3 1100 G. E. 
3 1700 G. E. 
A. C. GENERATORS 
Rpm. 
300 450 
200 600 
100 900 
50 1200 


TURBINES 


1—475-kva., 3600 r.p.m., 3 ph., 
v., Westinghouse, non-condensing, with 
connected exciter. 


* 
fat fh et 4D Pa Pfft ft CAD ft tt tN IN Ht ms 


Make 
G. E.,P 
G..E., 
West.G 
West. G 


Kw. 


60 cy., 220/440 
direct 


TURBO GENERATOR 


1—150-kw. De Laval, Crocker-Wheeler 3-wire, 
125/250-v., complete, operated one year. 


ENGINE GENERATOR SETS 


1—450-kw., Westinghouse, 250-275 v., C.W., D.C. 
engine type generator, speed 125, direct con- 
nected to simple Hamilton Corliss engine, 
er 30x36; all usual accessories, fine 
shape. 

1—250-kva. Westinghouse, 3-ph., 220/440-v. en- 
gine type generator, 200 r.p.m., dir. conn. to 
McIntosh & Seymour tandem cpd. engine, 
15 x 26 x 17, belted exciter, switchboard. 

1—200-kw., 250-v., D.C. Gen. connected to Allis- 
Chal., 18 x 36 right-hand Corliss Engine. 

1—100-kw., 125 v., 2-wire, D.C. Westinghouse, 
R.H,. gen. conn, to Harrisburg std. tand, cud., 

11 x 18 x 13 engine, 275 r.p.m., complete. 

2—75-kva. General Electric, 257 r.p.M., 3-ph., 
60-cy., 440/2300-v., dir. conn. engine gener- 
ator sets. 

1—75-kw. Crocker-Wheeler 240 v. h., 60 cy., 
dir. conn, to 14x14 Ames Unidos imple Eng 
Complete with switchboard and exciter, 


MOTOR GENERATOR SETS 


300-kw., 720-rev., 125/250-v., 3-unit set con- 
sisting of (2) 150-kw., 125-v., D.C., G. E. 
gen. (1) 450-hp., sq. ca., 440/2300-v. motor. 
200-kw., 600-rev., 250-v., Westghse. Gen., 350- 
hp., 440/2300-v. syn. 
120-kw., 720 r.p.m., 250-v., Westghse. Gen., 175- 
hp., 2300/4100-v. syn. motor. 
100-kw., 250-v.,.Gen. Blec. Gen., 
220/440-v. syn. motor. 
50-kw., 720-rev., 250-v. West. 
220/440-v. motor. 
10-20-25-40-kw., 125-v. Exciter Sets. 
5-kw., Balancer set on common bed. 


$00 r.p.m., 


Gen., 75-hp., 


TRANSFORMERS 


1—3-ph., oil-insulated, self-cooled, O.D. type, 
5000 kva., 44,000 v. delta, 22,000 v..Y. 
Now connected 22,000 v. delta high side— 
11,000 vy. low side. 
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cEorcE SA CHSENMAITER company 


926 North 3rd Street, Philadelphia, Pa. 


RELIABLE EQUIPMENT 


Largest Stock in America 





Transformers 
Single Phase 


Qu. Kva 
1 15 
1 15 
1 173 
1 20 
1 20 
1 25 
2 25 
1 25 
$660 
4 650 
2 76 

75 
2 75 
a. 
4 100 
100 
100 
2 100 
3 100 

14 100 
7 100 
2 150 
2 150 
3) 6185 
4 350 
1 §00 
+ 3500 


Make Cy Ty pe 
Moloney 60 aad 
Voltage, 2200x110/220 


Westghse. 60 8 


Voltage, 2200x220/440 
Moloney 60 vase 
Voltage, 220x360/x17 
Westghse. 60 
Voltage, 2200x575 
Gen. Elec. 60 
Voltage, 2200x575 
Gen. Elec. 60 HK 
Voltage, 575x215 
G. E. NEW 60 HG 
Voltage, 11000 9900x230 
Westghse. 60 3-phase 
Voltage, 6600/6300x110/220 
Gen. Elec. 60 H 
Voltage, 2200x110/220 
Pittsburgh 60 2-3-phase 
Voltage, 220 to = ‘110 
Moloney HE 
Voltage, 23003600 Scott Taps 
TE... SOR cigeivic 
Voltage, 2200x250 440 
Gen. Elec. 60 ALCCD 
Voltage, 2200x110/220 
Westghse. | et eee 
Voltage, omer 220 
Pe 8 ST knw iccnas 


Voltage, 2200x220 


Elec. Fur. Co. 66 
Voltage, 2200x1 20 216 


Westghse. 60 
Voltage, 2200x220 
G. E, NEW 60 HRTQ 
Voltage, 11000/9900x2300 
Gen. Elec. 60 HRP 
Voltage, 6600/5940x1092/1150 
Gen. Elec. 60 HK 
Voltage, 2400x240/480 
Gen. Elec. 60 ALCCD 
Voltage, 2400x240/480 
Westghse. 60 
Voltage, 2300x382 
Gen. Elec. 60 HRP 
Voltage, 2300x220 
Gen. Elec. 25 
Voltage, 33000x430 
Gen. Elec 60 HRR 
Voltage, 33000 13200x6600 
Gen. Elec. 60 HKDH 


Voltage, 2400x110/220 


NEW Gen. Elec., continuous 55 
deg. C. rise, type H, form VDDJ 
circular coil design, cycles 50 
(suitable for 60 cycles) volts, 
16500/33000 to 3000, 11 to 1 
ratio. Taps 33000, 32175, 
31350, 30525, 29700, 16500, 
15675, 14850. Various voltage 
changes can be made by rear- 
rangement of coil connections. 
What do you require? 


Some Cash Bargains 


MOTORS 


ALL NEW 


1000 NEW \-hp., Sate shate, 60-cycle Westinghouse motors, 110-volt, 

type CAH, 1725-r. p.m 
Singly.. $14.40 
Lots of 10. 13.00 
Lots of 25 12.00 
11.50 


Lots of 50. 
re 1-6-hp., 60-cyvle Westinghouse motors, 110-volt, 
750-r.p.m 
Singly $12.15 
Lots of 10 11.00 
10.25 
9.50 


Lots of 25 

Lots of 50 : ; 

NEW 1-3-hp., singie-phase, 60-cycle, Generai Electric Motors, 1150-r.p.m. 
Can furnish in either 110 or 220 volt 

Singly 

Lots of 5 

Lots of 10... 

NEW 1-3-hp., 
220 volt. 

Singly 

Lots of 5 

Lots of 10.. 


single-phase, 


110 and 


direct current Genera Electric Motors, 1150-r.p.m., 


TURBINES 


| —300-kw., 440-volt, 3-phase, 60-cycle, 3600-r.p.m. Westinghouse Generator 
to a Westinghouse-Parsons steam turbine, complete with Wheeler Con- 
denser & Engineering Co. Admiralty type condenser; also Blue Vermont 
marble panel for generator with three 600-amp. ammeters; one 100-amp. 
D.C, ammeter; one 600-volt, A.C. voltmeter on swinging bracket with 
exciter switch, main switch and rheostat. 


1—300-kw. Westinghouse, direct current Generator, Serial No. 1821519, 900- 
r.p.m., 500-amp., 550/600-volt, direct connected to No. 3292 Westing- 
house steam turbine, 6000-r.p.m. This turbo generator could be used for 
belt drive by using pulley in place of generator. A new alternating current 
generator could be bought to replace the direct current machine and make 
a very fine unit. 

1— 375-kva., 3-phase, 60-cycle, 2300-volt, 900-r.p.m. Westinghouse Gener- 
ator connected through reduction gear to Westinghouse frame 3-RHNC 
turbine, condensing, with switchboard. 

2--500-kva., 2-phase, 60-cycle, 2400-volt, 3600-r.p.m. Westinghouse-Parsons 
turbo Generators, each with No. 4 LeBlanc turbine-driven condenser, 
without switehboards. 

|—625-kva., 3-phase, 60-cycle, 2300-volt, 900-r.p.m. Westinghouse Generator 
connected through reduction gear to a frame 6-EHC Westinghouse 
turbine with Westinghouse-LeBlane turbine driven condenser, with 
switchboard. 

1—6500-kva., 3-phase, 25-cycle, 6600-volt, 750-r.p.m. 
Generator to Allis-Chalmers turbine, condensing type. 


EXCITER SETS 


4—25-kw., 125-volt NEW General Electric Marine type units. 


4—12 \%-kw., 125-volt, NEW, type SK Westinghouse Generators to American 
Blower Engines 


1—15-kw., 


Allis-Chalmers 


125-volt General Electric Marine type Unit, slightly used. 
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Motors 


3 Phase, 60 Cycle 
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Make Volt Type Speed 
Triumph 220 B7 1720 
Triumph 220 BS 1140 
Fairbanks 440 HS8AB 1800 
Fairbanks 220 H8AB_ 1800 
Cr.-Wh. 220 111Q 1800 
Cr.-Wh. eee: 
Fbks.-M. 220 B 1800 
R. & M. 550 K 1750 

4 Supreme 220/440 MO 1800 
4 Supreme 220/440 MO 1200 
¢ G.E. Sl. rg. 220 MT181 1800 
6 Lincoln si.rg. 220 IXF 1800 
¢ R. & M. 220 K 1200 
Supreme 220/440 MO 1800 
Supreme 220/440 MO 1200 
G.E.,sl.rg. 220/440 MT182 1800 
Al -Chal. 440 AN 1150 
Al.-Chal. 220 AN 1800 
R. & M. 550 K i 
Fbks.-M. 220 KBV 1200 
Triumph 220 TR 690 
Lincoln 220 Cll 1200 
Howell 440 1200 
G.E. 440 KT312 1200 
G. E. 440 KT322 1200 
Westghse. 220 ‘CCL 1130 
Westghse. 550 CCL 1120 
Westgh. sl. rg. 
220/440 CW 850 
G.E. sl. 


rg. inter- 220/ 


mit. duty 440 re ate 850 





R. & M. 220/440 K. 1150 
Westghse. 440 os. 1160 
Westghse. 2200 CCL 690 
Westghse. 220 CX 1120 
G. E. 220 KT312 1800 
G. E, 220 KT326 1165 
G.E. 440 KT322 1200 
G. E. 440 KT326 1200 
G.E. 440 IT6 1200 
W.E. 440 KT322 1200 
Cr.-Wh 440 118Q 1150 
Fbks.-M 440 B 900 
G.E. 440 KT322 900 
Wag. 440 BP 850 
Westghse. 550 CS 1140 
Westghse. 440 CCL 850 
Lincoln 440 C13 1200 
G. E. 220 KT336 865 
Wagner 440 TBW 1140 
Westgh. sl rg. 

220/440 CW 850 
G.Esyneh. 480 ATI 1200 
G. E. syneh. 480 ATI 1200 
G.E 440 KT336 900 
G.E. 440 ae 2 1200 
Lincoln 440 C12 1800 
Wagner 550 BP 850 
G. E. 440 IK 900 
G.E 2200 IK 600 
G. E. 550 IK 90U 
Lincoln 50 IL 900 
Westghse 440 C 1200 
Allis-Chal. 440 AN 865 
Ft. Wayne 440 MC 900 
Wagner, sl 

rg. inter- 440/ 
mit. duty 220 BR 810 
440 KT343 1200 
440 ITC5013 600 
5 440 KT356 720 
G.E.s1.rg. 220 M 720 
Westghee. 220 CS 1200 
G. E. _ 2200/440 L 600 
Westghse. 2200 CCL 600 
West. 3 brg. 2000 C 495 
Al.-Ch. syn. 440 .. 609 
C.-W. syn. 440. 1200 

*Unused 





We have a complete stock of 110-220-500 D.C; 60 and 25 cycle motors; also 
single phase motors—all sizes. Thousands of fractional horsepower single 


phase motors, standard makes, at attractive prices. 











USED 
TRANSFORMERS 


3—333 kva., Packard, OISC. 60 cy., volt- 
age 13200/12000 x 480/440. 

4—300 kva., Packard, OISC. 60 cy., volt- 
age 2200 x 440. 

3—300 kva., Westg. OISC. 
6600 x 440. 

3—150 kva., Packard OISC. 
age 6600 x 440. 

3—125 kva., Moloney OISC. 
age 33,000 x 230/460. 

3—125 kva., Kuhlman OISC. 60 cy., volt- 
age 33,000 x 2300/4600. 

3—100 kva., Gen. Elec. OISC. 25 cy., 
voltage 2200 x 440/220 

60 cy., 


60 cy., voltage 
60 cy., volt- 
60 cy., volt- 


3—100 kva., Gen. Elec. OISC. 
voltage 11,000 x 440/220. 
3—75 kva., Moloney OISC. 60 cy., voltage 

2200 x 110/220. 


FREQUENCY 
CONVERTER 


2500 Kva. WESTINGHOUSE 
Gen.: 2 ph., 62% cy., 750 r.p.m. 
Motor: 3 ph., 25 cy., 750 r.p.m. 

(Voltage made to suit conditions) 


SLIP RING MOTORS 


250 Hp. GENERAL ELECTRIC 
3 ph., 60 cy., 440 v., 600 r.p.m. 

225 Hp. GENERAL ELECTRIC 
3 ph., 25 ecy., 440 v., 500 r.p.m. 


SURFACE 
CONDENSERS 


2100 ft. Wheeler Condenser & Engrg. Co. 
1000 ft. Wheeler Condenser & Engrg. Co. 


SYNCHRONOUS 
CONVERTERS 


12—670 Kw. G.E., Tyne HCC, Form J, 25 
cy., 2200 Amp. 240/300 v. D.C. Booster 
Type. Complete with Switchboard. 


TRANSFORMERS 


12—700 Kva., G.E., Type HTH. Form DDJ. 
25 cy., 3 ph., 6600 v. prim. Complete 
with oil. 


LIGHTNING 
ARRESTERS 


4—Westinghouse, Type AK, Electrolytic 
Lightning Arresters, 70,000 v. with 
horn gaps. 


DISCONNECTING 
SWITCHES 


70,000 v., 300 Amp. 
Type L.G.-19, 22,000 v., 300 Amp. 
Outdoor. 

G.E. Type 15,000 v., 300 Amp. 
Indoor. 


L.G.-16, 
G.E. Type L.G.-107, 70,000 v., 300 Amp. 
Outdoor. 
CHOKE COILS 
INSTRUMENTS 
SERIES TRANSFORMERS 
POTENTIAL TRANSFORMERS 
SWITCHBOARD FITTINGS 


G.E. Type L.G.-19, 
Outdoor. 
G.E. 
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USED 
A.C. and D.C. UNITS 


6500 Kw., TURBO-UNITS 


Generator: 3 ph., 25 cy., 6600 v. 
Turbine: Allis-Ch. Hor. 750 r.p.m. 


765 Kva., TURBO-UNIT 


Generator: 3 ph., 60 cy., 2300 v. 
Turbine: West.-Parsons, Hor. 3600 r.p.m. 
(with jet condenser, pumps and accessories) 


200 Kva., ENGINE UNIT 


Generator: Crocker-Wh., 3 ph., 60 cy., 240 v 
Engine: Buckeye, 18x27, 150 r.p.m. 


75 Kw. ENGINE UNIT 


Generator: 
240 v. 


Engine: Buckeye, 13x16, 240 r.p.m. 


Westinghouse, 2 ph., 60 cy., 


150 Kw., ENGINE UNIT 


Generator: Crocker-Wh., 125 v., D.C. 
Engine: Harrisburg-Fleming, 18x17, 225 


r.p.m. 
50 Kw., ENGINE UNIT (3 wire) 


Generators: 2—25 kw. Sprague, 125 v. D.C. 
Engine: Ames, 13x11, 300 r.p.m. 


15 Kw., TURBO-UNIT 


Generator: G. E. 125 v. D.C. 
Turbine: Curtis, Hor., 4500 r.p.m. 


MoorRE & MAC DONALD 


26 Cortlandt St. 


1—1500-kw. G. E. 


OUELAEECNNAODEAASUAAGE Ty REUEEEUAREAOEVONELAEELG SALUOAOUUEEOEGCUNELOCCEUCEAUONEEEELAEACU CSUN GEOONEUAECACCUAEEOUES OCCU SECEUE TL CA EEOC ETE CECE 


60-CYCLE TRANSFORMERS 
2—2500-kva. G. E., 3 ph., 30,000-60,000 v. prim., 14,500 secy. 
3 ph., 13,200 v. prim., 6600-2200-550 v. secy. 


EQUIPMENT ENGINEERS 
Tel. Rector 5325 


URAEAAEUNAUASUASSOSANEUOGESUUOESUGSELSSSACCOCSEENCUUOEEUEGGEEUEOOCSUEOT ACOSTA TA SUT EAS CULL: 


New York, N. Y. 


| 


“25 CYCLE” 
MOTORS, TRANSFORMERS, 
MOTOR GENERATOR SETS 


FOR SALE: 


Over 300—25 cy., 3 ph., totaling 8000 hp., in sizes 1 to 750 hp., 
Squirrel Cage. 


4 
2—1000-kw. Westghse., 33,000 v. primary, 2300 v., Scott conn. secy. 
3—1000-kva. Westghse,, single ph., 6600 v. prim., 2300 v. secy. 
3— 500-kva. Westghse., single ph., 13,200 v. prim., 2300 v. secy. 
3— 500-kva. G. E., Type H., 2200 y. primary, 550 v. secondary. 
3— 400-kva. G. E., Type H, 2400 v. primary to 240 v. secondary. 
: ek 400-kva. Pittsburgh, 6600 vy. primary, 440-220 yv. secondary. 
— 250-kw. Ga. E., Type H, 13,200 v. prim., 2300 v. secy., Scott conn. 
a 250-kva. G. E., Type WC, 13,200-11,880 v. prim., 2300 v. secy. 
3— 250-kva. Pittsburgh, 13,200 v. primary, 2300 v. secondary. 
3— 250-kw. Stanley, 13,200 v. primary, 2300 secondary. 
3- ~ 25 0-kva. Westghse., 4400-2200 v. primary, 440-220 v. secondary. 
= 200-kva. Westghse., 6400 v. primary, 2200 y. secondary. 
6— 200-kva. G. E., Type H, 34,600-60,000 v. prim., 440-220 v. secy. 
3—- 200-kva. G. E., Type H, 34,600-60,000 v. prim., 2300 secy. 
= 200-kva. G. E., Type H, 2200 v. primary, 244-488 v. secondary. 
200-kva. G. E., 13,200 v. primary, 220-440 vy. secondary. 
. {tt eg G. E., 6600-6300-6000 y. primary, 120-240 v. secondary 
‘ -kva,. Pittsburgh, 11,000 vy. primary, 155-186 v. secondary. 
3— 100-kva, G. E., Type H, 6600 v. primary, 605-545 v. secondary. 
Due 100-kva. G. E., 2300 v. primary, 220-110 v. secondary. 
100-kw. Ft. Wayne, Type A, 13,200 v. prim., 2300 v. sec., Scott conn. 
100-kw. Westghse., Type S, 440 v. primary, 220 v. secondary 
100-kva, Pittsburgh, 2200 v. primary, 110-220 v. secondary. 
100-kw. G. E., Type H, 6600 v. primary, 373-385-397 v. secy. 
100-kw. Westinghouse, 2200 vy. primary, 440 v. secondary. 
- 100-kva. G. E., Type H, 34,600-60,000 v. prim., 440-220 v. secy. 
100-kva. G. E., Type H, 34,600-60,000 v. prim., 2300 v. secy 
100-kva. G. E., 13,200 y. primary, 220-440 v. secondary. 
75-kva. G. E., Type H, 2000 y. primary, 575 v. secondary. 
75-kva. G. E., Type H, 11,000-9900 v. prim., 6600 v. secy. 
75-kva, Pittsburgh, 2200 v. primary, 110-220 vy. secondary. 
50-kva. G. E., Type H, 550 y. primary, 220-110 v. secondary 
40-kva. Westghse., 7600 v. primary, 440 vy. secondary. 
. G, E., Type H, 550 vy. primary, 220-110 v. secondary. 
. Westinghouse, 2200 vy. primary, 575 v. secondary. 
ya. Pittsburgh, 2200 v. primary, 110-220 v. secondary. 
va. Kuhlman, 3 ph., 2400-4800 ¥. primary, 480 v. secondary. 
. Pittsburgh, 2200 y. primary, 220-440 v. secondary. 
ra. Pittsburgh, 2200 v. primary, 220-110 secondary. 
va. Samet sone 550 v. primary, 220-110 v. secondary, 
" - Westghse., 2: Vv. primary, 575-287 y. secondary. 
1— 10-kva. Pittsburgh, 2300 y. primary, 230-460" secondary. 
1— 7%-Kva. Westinghouse, 2200 v primary, 575 v secondary 


25-CYCLE TRANSFORMERS 


2—2500-kva. G. E., 3 ph., 30,000-60,000 vy. prim., 14,500 v. secy. 
1—1]500-kva. G. E., 13,200 vy. primary, 6600 vy. secondary. 

6— 500-kva. Westghse., 13,200 v. primary, 6600 v. secondary. 

83— 500-kva. Westghse., single ph., 13,200 y. prim., 2300 v. secy. 

6— 100-kw. G. E., 13,200-11,880 v. primary, 185-370 v. secondary 
S— 165-kva. G. E., Type H, 12,500-11,750 v. prim., 678 v. secy 

If you do not find transformers of size and characteristics required write us 
and we will quote you from our available list. 

We also have on hand complete equipment from a peaneirmes sub-station 
from 33,000 volts to 13,200 and 2200 volts, including ghtning arresters, 
disconnecting switches, panelboards and instruments. 


ARCHER & BALDWIN, INC. 


114-118 Liberty St., New York City. Tel. 4337-4338 Rector 


Send for description and prices 
UURRULEDUCEUCOCUECEACLERUEDULESELELLUAEEEEEAEUEGLSOUEEUEREUEUEUEDEEEE CAEL OULLEUAEES ELUERERELESCUEEOREOULSDOT OOOO TORE ECSETEN TRU TOT UNTO ONE T EN Ge 


37—15’s, 7—20’s, 5—25’s, 6—30’s, 26—35's, 13—40’s, 21— 
50's, 3—60's, 17—75’s, 10—100’s, 8—150’s, 1—300, 1— 
350, 1—375, 1—450. 

Slip Ring—43 Motors from 5 to 750 hp. 

Vertical—20 Motors from 2 to 20 hp. 

Transformers—Single and 3 ph., from 1 to 200 kva. 

Meters—Over 200 watthour and switchboard type. 

Switechboards—35 with and without instruments and switches. 


seew ue teh 
| 
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Frequency Changers. 


2—1250 kva. Westinghouse 

1—1000 kva. General Electric 

1— 800 kva. General Electric...... 
1— 500 kva. General Electric 

1— 150 kva. General Electric 


$11,800 
10,300 
apply 
6.300 
4,100 


PUVUUNDEAANOELADSUAGUOD UOT OADAAAA NANA EATSU ETD EAAET TAEDA ENED EA AAU TODDS EA EUG 


Rotary Converters 13200 and 6600 v. to 275 v. 
1—2000 kw. General Electric. 
2—1500 kw. General Electric. 
1— 750 kw. General Electric. 


- 
SPS SS ae et CO ee et CO OS 


1 
| 


Prices quoted F.O.B. cars Kansas City, Mo. 


Prices subject to change without notice and subject to prior sale. 
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Many items almost new and all were in operating condition when 
removed from service. 


smn msm 


For details and prices, address 


KANSAS CITY POWER & LIGHT CO. 
KANSAS CITY, MO. 
Attention: W. C. Blair, Industrial Engineer 
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ry Excanuge 
I] Montgomery Street. — Gity NI. 


D 
A. C. DIRECT CONNECTED ER. D. C DIRECT CONN NECTED a, 


Ki 
a Watts-C orell-Corliss 2 
UNITS 300 Gi. (wire) Erle Barrer. 250-138 
3-Phase, 60-Cycle 


> Ridgway, side c 
Generator Engine Unaflow Units 


Westghse. Parsons Bleeder type 50 kva. General Electric 3-ph.- 


Gen, Elec. Curtis Turbine - i - 
Gem. Fics: a; 60-cy. Alternator, direct con 


Westghse. Parsone turbine nected 12x12 Ames : Unaflow 
Ridgway Ridgway, 4-valve Engine. 2 yrs. service. Like 
Gen. Elec. Skinner Universal Uni new, $2000. 


Westghse. Parsons Turbine 
Cr.-Wheeler Hamilton Corliss 60 kva. Ditto, $2250. 


Gen. Elec. Curtis Turbine 
Ridgway Ridgwa 


75 Gen. 
75 W: kaa 3 wire) Ames 50- 
Genes, Uther 100 kva. Crocker-Wheeler 75 Wirise. wire) Hamilton, 4-valve setae 
Gen. Elec. Curtis Turbine 60 G.E.(3 wire) Skinner Uniflow 


Gen. Elec. | Hamilton Corl. 60 Gen. Elec. Harrisburg 

Gen. Elec, Hamilton Cor 3 Ph. 60 Cy. Alternator 60 Gen: bles 

Coo mee = Bakers dir. con. 13x12 Harrisburg 25 Westghee. Am 125 

Gen. Elec. Erie Ball, 4-valve ° ° este 

Gen. Elec. Buckeye Side Crank Engine. Al A. C. BELTED GENERATORS 

West. =. Erie Ball, 4-valve me 3-Phase, 60-Cycle 

Gen. Ames Unaflow condition $2000. Kea, Make Srsse 

Chal. Allis-Chal. 625 Allis-Chal. 257 

A 600 (3) . Elec. 200 
Erie Ball 550 
Skinner 


a 4-valve 4 Valve Unit 


Hamilton, 4-valve 


Skinner 187 kva. General Electric 3-ph., 
isan 60-cy. Alternator, dir. con. 
Skinner Unaflow 15x24 Erie Ball 4-valve Engine. 
Ames Unifiow Seen ——- Immediate de- 
Ridgway livery. $3250 

Skinner 

Harrisburg 

Skinner 


o—, Unifiow Boilers, Engines, Motors and Generators 


Skinner Uniflow All sizes. Write for information 


Gen. Elec. 


BWcrseynccar7am 
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Adyastalie Speed Motors 


SPECIAL PURPOSE MOTORS 


Vertical Type 


Elevator Ratin 
Send for our January BARGAIN LIST B-43 giving prices on our g 


1—3-hp. Imperial, elevator rating, 3 ph., 60 cy., 220 ¥., 
complete stock of new and guaranteed rebuilt electrical equipment 


1000 r.p.m. 
2—15-hp. G. E. Motors, elevator rating, 3 ph., 60 cy., 220 


= 
Volts = : b 
5. 1—1-hp. Century, vert., 1 ph., 60 cy., 110-220 v., 1750 r.p.m. 
1168 75/650 “= Westinghouse. (NEW) on) «CO 4—13-hp. Crocker-Wheeler Vert. Motors, 220 v., D.C., 1150 
E I s = r. p.m. 
i = aoe 6 CU ¢- = z 1—40-hp. G. E. Vert. Slip Ring, 3 ph., 60 cy., 220 v., 1150 | 
Se a ie = 
2— 210/ 2 ‘lectro Dynam 308 = 
1— 25  725/1200 230 ~—s General Electric CL z Back Geared 
1— 25 300/800 230 Electro Dynamic 258 2 1—1-hp. Burke, back gd., 2 ph., 60 cy., 220 v., 1800 r.p.m. 
— 3 23 : ki SK-120 = ° 
a 30 oe 1030 iis i ne ae? = Double Shaft Extension 
¢ 800 500 General Electric CQ-C10 = 9—2-hp. General Electric KT Motors, double shaft extension, 
5— 10 1000/1500 230 Sprague LC = 3 ph., 60 ey., 220 v., 450 r.p.m. 
i— 10 300/ 1200 230 Electro Dynamic 8 = 3—3%-hp. Diehl Motors, 220 v., D.C., 475 r.p.m., double 
i— 10 400/1200 230 General Electric RF 2 shaft extension. 
i— 10 850/1700 230 Westinghouse SK = 1—4%-hp. Diehl Motor, 220 v., D.C., 475 r.p.m., double 
2— 7% 1000/1500 230 Sprague LC a shaft extension. 
3— 7% 850. 1700 230 Westinghouse SK-60 = 
= 
3 


BELYEA COMPANY, Inc. v., 900 r.p.m. 


145-151 West 18th St., New York City. Phone: Chelsea 9977. 


= 
= 
2 
Variable Speed zg 
7—-3-hp. General Electric BSS, variable speed, 1 ph., 60 cy., = 
110-220 v., 900-1800 r.p.m. = 
16—5-hp. General Electrie BSS, variable speed, 1 ph., 60 cy., 
110-220 y., 900-1800 r.p.m. 
1—10-hp. Reliance Motor, 550 y., D.C., 650-1300 r.p.m. 
= 
= 
= 
= 
2 
= 
= 
= 
z 
= 
= 
: 


Multi-Speed 


3—10-hp. Watson Multi-Speed Motors, 3 ph., 60 cy., 220 ¥., 
580-850-1140-1720. 


Slow Speed 
10—-3-hp. Star Motors, 110 v., D.C., 75 
1—2-hp. Crocker-Wheeler, 220 v., D.C. 
1—3-hp. Crocker-Wheeler, 220 v., D.C 
1—5-hp. Crocker-Wheeler Motor, 220 v., D. 
1—6-hp. Diehl Motor, 220 v., D.C., 215 r.p.m. 


Motor Driven Grinders 


1—1-hp. Robbins & Myers Bench Grinder, 3 ph., 60 cy., 220 
v., 1800 r.p.m. (new). 

2—2-hp. U. 8. Tool Co. Pedestal Grinders, 3 ph., 60 ey., 
220 v., 3400 r.p.m. 


Motor Driven Compressor 


1—4/4.8 hp. General Electric, 3 ph., 60 cy., 220 v., 3450 
r.p.m., dir. conn. to G. BE. Cent. compressor, 15-1b. pressure. 


Our regular stock covers general purpose motors of practically every 
size, style and make. Send for Priced Stock Bulletin. 


= i1—14 900/1 
Gi 
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POWER PLANT EQUIPMENT 


1—750-kw., Syn. G. E. Converter, 240-120-v, Panels, Transformers, 3-60- 
13,800 or 6900 v. 

1—500-kw., Syn. G. E. Converter, 240-120-v. Panels, Transformers, 3-60- 
13,800 or 6900 v. 

1—775-kva., Westinghouse-Hamilton Engine Set, 3-60-480 vy. 

1—NEW 500-kw. Allis-Chalmers Turbo, 3-60-4890 y. 

1—300-kw., Allis-Chalmers Skinner Eng. Set, 3-60-240 vy. 

1—250-kw., 125-v. Deihl Generator, d.c. to Kerr Turbine. 

1—150-hp., General Electric 3-60-220-y. Motor Generator Set, 250-125 v. 

1— 75-kw., Allis-Chalmers Skinner Eng. Set, 250 vy. 

6—333-kva., Pittsburgh, single phase, 60-cy. Transformers, primary 13,200 
v., secondary 2300 v. 

3—200-kva., Packard, single phase, 60-cy. Transformers, primary 13,200 v., 
secondary 575 v. 

15—Panels, switchboard equipment, all purposes. 

3—1730-ft. OCE Chicago, dir. conn. elec. Compressors, 3-60-2200-550-440- 
220-v. Receivers, Aftercoolers. 

4—72-in.x19-ft., 6-in. HRT, Mass. Std. Boilers, breeching, all fittings, pumps, 
feed. water heater, making complete heating plant, serving 60,000-sq. ft. 
radiation. 

NEW 25-TON BALDWIN, 4-WHEEL, STANDARD GAUGE, GASOLINE LOCO. 


BIG LINE OF AIR COMPRESSORS 


A. Lee Ellis, 10 High St., Boston, Mass. . 


1.: Congress 4597 





MMM nn 


ScHEINERT « Morors + 


COMPANY—123-125 N. Third Street, Philadelphia, Pa. unl 
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“HONESTLY REBUILT” ELECTRICAL MACHINERY 


ASK FOR OUR STOCK ON HAND BULLETIN No. 101 JUST PUBLISHED 
1—50-hp., 


300 kw., 250-v. D.C. Gen. Elec., 
coupled to 325 kva., 3-ph.. 60- 
cy., 2300-v. A.C. Gen. Elec. 


synechr. motor. Price, $3825. 


“HONESTLY REBUILT” 


200 kw., 250-v. D.C. Gen. Elec. 
MPC, 1200 r.p.m., 3-ph., 60- 
cy., 2300-v. A.C., type ATI, 
synchr. Motor Generator Set. 


“HONESTLY REBUILT” 


1—200-hp., 3-ph., 60-cy., 440-v. 
Gen. Elec., type I, Form L, 
600 r.p.m. Motor. Price $1000. 


“HONESTLY REBUILT” 


1—435-hp., 3-ph., 60-cy., 2300-v. 
Gen. Elec., 450 r.p.m., 3 bear- 
ing synchr. Motor, complete 
equipment. Price, $2500. 


“HONESTLY REBUILT” 


1—37% kw.., 


230-v. D.C. Westing- 
house SK Adjustable Speed A.C. volts 220/440, ph., 60 
Motor, 500/1500 r.p.m., with ey. D.C. volts 33/39, amps. 
full auto panel mounted con- 40/50, with Opgrating Panels, 
trol and motor operated rheo- Price, each, $2 00. 


tat. Price, Brand New, $900. 
pp tem “HONESTLY REBUILT 
1—Wotton Motion Picture Recti- 


: 250-v. D.C. West- fier, A.C. volts 220, 3 ph., 60 
inghouse, 3-ph., 60-cy., 220-v. ey. D.C. volts 55/60, amps. 
Motor Generator Set with 
switchboard. Price $1100. 


“HONESTLY REBUILT” 


2—Wotton Battery Ch ng Sets, 


40/50. For handling 2, ma- 
chines complete, including 
switchboard. Price $250 


150 kw., 250-v. D.C. Gen. Elec., 
“Ft. Wayne” 900 r.p.m., 3-ph., 
60-cy., 2300-v. A.C. synchr. 
Motor Generator Set. 


1—50 kva., 3-ph., 60-cy., 220/ 
440-v. Crocker-Wheeler, 300 
r.p.m. Engine Type Generator 
with Exciter. Price $1000. 


“HONESTLY RESUELT™ 


2%) hp. bi , ph., 60-cy., 220/440- 
. Elec. Vertical Slip 
Ring Motor, 900 r.p.m. 


MILLER-OWEN ELECTRIC CO., Inc., PITTSBURGH, PENNA. 
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= SINGLE PHASE MOTOR BARGAINS 


1— 15 hp., 1750 r.p.m., 110-220 v., 60 cy., Wagner. 
I1— 10 hp., 870 r.p.m., 110-220 v., 60 cy., Wagner. 
1— 10 hp., 1165 r.p.m., 110-220 v., 60 cy., Century. 
5—7% hp., 1750 r.p.m., 110-220 v., 60 cy., Wagner. 
110 
110- 


3—500-lb. Shepard “Lift About” 
Monorail Hoists, 230 v. D.C, 
New Shop Worn. Price $200 
each, 


& peveeeengun.n ene reerereeeeeeeereereee eens eeeeerneTTNTTTennneeee 


| MOTORS- DYNAMOS | 


We buy and sell. Let us know what 
you have or want. 
H. LIPPMAN & CO. Inc. 
189 Centre Street New York 
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al 


1— 5 hp., 1750 r.p.m., -220 v., 60 cy., Wagner, 
3— 3 hp., 1750 r.p.m., 220 v., 60 cy., Wagner. 
1— 3 hp., 1800 r.p.m., 110-220 y., 60 cy., General Electric. 


Good as New—Bargain Prices 


V. M. NUSSBAUM & CO., Ft. Wayne, Ind. 
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NEW MOTORS 


10—100 hp. New G. E., 3 ph., 60 cy., 1200 r.p.m. 220/440 v. 
Type K. T. Squirrel’ cage Motors with bases..... $335 each 
6—75 hp. ‘New G. E. 3 ph., 60 cy., 1 , 220/440 v. 
Squirrel cage $300 each 
20—% hp. New G. E. Single ph., 60 cy., 1800 r.p.m., 110/220 
v. Motors. Type R. I $50 each 
Other unusual Bargains in Electrical Machinery 
J V WwW LACE co I “America’s Electrical 
. . AL ey ANC. Clearing House” 
11 Wall Street, Schenectady, N. Y. 
HcrermrssnssensesneseeensnennReRRNNRENERERREEEN 
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BOILER EQUIPMENT 


3—New 408-hp. Heine, 180 Jb., with stkrs. 
3—NEW 290-hp. B.&W., 200 Ib, 


2-New 750 -H.P. Stokers 


$5.00 per H.P. 


Green Chain Grate with Arches, etc. 
Can be made larger or smaller. 


60 CY. 3 PH. TURBOS 
New 12,500 kva. Turbo with Sur. Cond. 
NEW 625 KVA., 480-240-v., NON-COND. 
eer KW., MIXED PRESS., 240. 


480-2300 
1500-750 KW. ”2300-V. TURBOS. 


D. C. TURBOS 
1000-kw., 125-250-v., Low Press. 
800-kw., 250-v., Turbo and Cond. 
1000-750-500-hp., 60-cy. Motors. 

ROSS POWER EQUIP. CO. 


Indianapolis. Ind. = 
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MOTORS - DYNAMOS 


Write us what you want to buy or sell 


L. J. LAND 
207 Centre Street New York 
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Generators—Motors 


100-hp. General Electric Motor, Type I, 
form K, 440 v., 3 ph., 25 cy., 500 
r.p.m., 40 deg., complete with pulley, 
base, no voltage release compensator 
and oil circuit breaker; practically new. 

300 kva. General Electric Generator, type 
ATI, 440 v., 3 ph., 60 cy., 720 r.p.m., 
complete with separate type CVC exciter 
and rheostats. 

Large stock of variable speed direct current 
motors in all sizes; also large stock of 
constant speed direct current motors. Oan 
furnish any size motor in alternating cur- 
rent. You can save considerable on our 
prices. 

Kindly let us have your valued inquiries. 

We buy for cash. 


A. WERBY & CO. 
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TRANSFORMERS 


New and Nearly New 


O. I. S. C. outdoor type, single phase, 
60 cy., 6,600 to 6,900 or 11,400 to 11,- 
900 v., “Y” to 220/440 secondary. 
12—100 kw.@$300. 

3—150 kw.@$375. 

6—200 kw.@$425. 

5—300 kw.@$550. 

2—50 kw. with 120/240 Sec.@$250. 


ROY BRENHOLTS, Trustee 
44 East broad Street, Columbus, Ohio 
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Turbo. 
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FOR SALE 


Transformers 


“Two General Electric in- 
door water cooled, type 
transformers, with the 
following description: 


Type WC, form EITQ, 66 cy., 1000 
Ky.A., 15,500/31,000 v., 3 ph., 2400/- 
4800 v., 2 ph. 


These transformers arrang- 
ed for secondary, two or 
three phase connections and 
are in operating condition, 
at $1,100.00 each, f.o.b. Ap- 


pleton, Wisconsin. 


Wisconsin Traction, Light, Heat & 
Power Co. 
Appleton, Wisconsin 
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300 H. P. MOTOR 


Slip Ring Type—Practically New 
3 ph., 25 cy., 440 v., 485 r.p.m. 


Motor Generators 


Special Bargains 


1—75-hp. Lincoln, 3-ph., 60-cy., 860 
r.p.m. motor, direct connected to 46 
kw., 125-v. generator. 

2—60-hp. Lincoln, 3-ph., 6U-cy., YUO 
r.p.m. motors, direct connected to 
37% kw., 110-v. generators. 

2—45-hp. Lincoln, 3-ph., 60-cy., 720 
r.p.m. motors, direct connected to 
30 kw., 125-v. generators. 


THOMAS ELEVATOR CO., Chicago 


peenneancecnceccacsnnenscccnscececressnnsey, 
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CRANE 


1—25-ton, 8-wheel BROWNING Loco. Crane, 
new 1921, A.S.M.E. boiler, 60-ft. boom, 
double drums, M.C.B, trucks, like new; lo 
cated New York City. 


GREY STEEL PRODUCTS COMPANY 
111 Broadway. New York, N. Y. 


ener, 


All mounted on common iron beds. 


NATHAN KLEIN & CO. 


208 Centre St., New York, 
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FOR SALE 


1—Cochrane Metering Heater. 
1—V-Notch Recorder, used about one year. 
1—Kendel!l Return Tubular Boiler, 150 hp., 
100 Ib. pressure. 
THE BOROUGH OF CROTON WATER 
AND ELECTRIC DEPARTMENT 
Croton, Conn. 


SOOEEEAADLDOUOERUODSERUOENGEOOLAUDARDOEOAEDOGEORAODELOAAOGRAOSRUDOROAGAAEUOEOOEEO ESCO EDGR SCO SIUEEECEEREY, 


WE SELL 


Electrie Motors and Generators 
Steam Engine Generator Sets 
Turbine Generator Units 
Motor Generator Sets, ete. 


Write for our Stock Catalogue No. 44 


The National Power Machinery Co., 
1916 Scranton Road, Cleveland, O. 
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New Compensators 
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Real Bargains 








sree ee........% USED 
310 hb. Bora rte pis BOILERS EQUIPMENT 


7—20 -hp., 220-volt, 3-phase.......... 40 
1—25 -hp., 550-v olt, POR, 6osdbacce. ae 


4—525 hp. B. & W., 165 Ibs., Rohney 


THAT STANDS 








1—30 -hp., 220-volt, 2-phase.......... 43 6—440. hp. B. & W., ASME code, 200 Ibs. 

1—75 -hp., 440-volt, 3-phase.......... 80 practically new, Murphy Stokers and FACTORY TEST 
25-C YCLE Diamond Soot Blowers. 

6—10 -hp., 440-volt, 3-phase.......... 37 2—440 hp. B. & W., 200 Ibs. Murphy 

3— 5 -hp., 550-volt, 3-phase.......... 32 : Stokers. y 

1— 5 -hp., 440-volt, 3-phase.......... 32 ose Maine, ASME, 180 Ib., Detroit SUB-STATION TOWERS 


All G. H-3 with overload relay, no-voltage 
release ad oil. Offered subject to prior sale. 
Other machinery bargains. 


J. V. WALLACE CO., Inc. 
11 Wall St., Schenectady, N. Y. 


AOCEORGAOEGOGARUSOGHOEOEGGOCOUGOEOEAESEGAOAEESOSEGOROGOEUEDAGA CORA eReeROEoeSeOO RO DOeRRESOnOGRAAAStRAaaaaS 


High voltage, with Wghtning arresters and 
disconnecting switches. 


CUT-OUTS AND FUSES 


1—350 hp. Stirling, 175 Ibs. hand fired. 
2—207 hp. Geary, 170 lbs. hand fired. 
2—175 hp. Atlas, 150 Ibs. hand fired. 
—— hp. 72x18 H. R. T., Ohio Std., 125 


ROTARY CONVERTERS 


1—300 kw., G. E., type HCC, 275 v. DC.., 
6 phase, 60 cele, 2300/4000 v. 1 
C. 








K-20 OIL SWITCHES 
ELECTRICAL SUPPLIES 


TRANSMISSION AND HIGH 
TENSION LINE MATERIAL 


oo 


LIGHTNING ARRESTERS 
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FOR SALE 


GENERATING 


1—150 kw., G. E., type HCC. 275 v. 
3 phase, 60 cycle, 2300/4000 v. A. 


A. C. GENERATORS 


r 


TTT 







3 phase, 60 cycle. 
UNIT] 1—625 kva., Allis-Chalmers, 220 volts. in} INSULATORS 
120 r.p.m. D.C. 24x42 Corliss Engine. CONDULET BODIES 


1—625 kva., Westinghouse, 2300 volts. 
150 r.p.m. D.C. 18x38x30 Hamilton 
Corliss Engine. 

1—500 kw., G.E., 480 volts, 3600 r.p.m. 
condensing Horizontal Turbine. 

1—400 kw., G. E. 220 v., 1800 r.p.m., 
non-condensing Horizontal Turbine. 

1—300 kva., Burke, 480 volts, 200 r.p.m. 
D.C. 20x20 Erie-Ball Corliss Valve 
Engine. 

1—175 kva., Burke, 480 volts, 257 r.p.m., 
D.C. to 16x16 Erie-Ba’ Automatic 
Engine. 

1—62% kw., Lincoln, 480 volts, D.C. 
11x12 Chandler & Taylor Automatic 
Engine. 


D. C. GENERATORS 


1—300 kw., Triumph, 250 volts. D.C. 
15x28x30 Hamilton Corliss Engine. 
1—150 kw., Allis-Chalmers, 125 volts. D.C. 

sana Skinner Engine. (Also for 250 


AND COVERS 








Direct connected Erie City engine and 
General Electric A.C. generator, 3 ph., 
60 cy., 240 v., amp. 181, speed 200, 
k.w. 60, type A T B 36-75-200. 


METERS—DRILLS 


Hilgartner Marble Company 


Baltimore, Md. 
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WANTED 


NEW MOTOR PRICES 
NOW IN EFFECT 


MOTORS 


All motors are interchangeable, 440 or 220 
v., 60 cy., 3 ph., A.C., 40 deg., unless other- 
wise stated, and are complete with starters. 
4—7%-hp. Allis-Chal., cage type, 575 r.p.m. 
3—7%-hp. Gen. Elec. motors, cage type, 
900 r.p.m. 
1— 10-hp.-Allis-Chal. motor, cage type, 
1200 r.p.m. 
1— 50-hp. Westghse. motor, cage type, 575 
r.p.m. 
1— 75-hp. Allis-Chal., cage type, 690 r.p.m. 
1—200-hp. Westghse. motor, slip-ring type, 
530 r.p.m. 


rap 

2—100 kw., Western Elec., 125 volts, 
es 16x15 Skinner Engines. (also for 
250 v. 

1—75 kw., G. E., 250 volts, D.C. 14x14 
Ideal Engine. 

1—50 kw., Triumph, 125 volts, D.C. 11x12 
Skinuer. 

1—17% kw., Triumph, 125 volts, D.C. 
8x8 Troy Engine. 


The Randle Machinery Co. 


1822 Powers Street, 
Cincinnati, Ohio 
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WANTED 


Copper Wire 


Any part or all of 80,000 lb. of No. 4 
or No. 2 bare. Must be in good 
shape. Copper clad or aluminum in 


PTI ea 
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MOTORS 
Large 2200 Volt 


2—500-hp. (Type ‘‘Any’’ 14-36-11) Allis- 
Chal. Fully Enclosed slip-ring, resistance 
grids and control : panels. 

5—350-hp. (Type *‘Any”’ 14-36-12%) 
Allis-Chal. Open Type slip-ring, resist- 
ance grids and control panels. 

3—250-hp. (Type “‘Any”’ 14-36-8%) Allis- 
Chal. Open Type slip-ring, resistance 
grids and Control. panels. 


oeneeees 
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equivalent conductivity will be con- 
sidered. State price and_ shipping 
weight. 


IMMEDIATE SHIPMENT 


OUNCEDECOUOSORSODOEGQEGEGCOGEROREAGCSORROEOSCEOOEOOSOSOREORERSOEDEROEE™ 


New Galvanized 
Flexible Steel Towers 


suitable for 66000-volt con- 
struction. Details furnished 
upon request. Location— 
Hazleton, Pa. 


Union Power Company, Limited 
Drumheller, Alberta, Canada 





TRANSFORMERS 
All Transformers Have Necessary Oil 


5—6/10-kva. G.E., 440-110 v. 

2— i1-kva. Westghse., 440 v. primary, 110- 
220. v. secondary. 

1— 1-kva. G.E. Transformer, 1040-2080 
v. primary, 115-230 v. secondary. 

2— 5-kva. Westghse. Transformer, 2200 
v. primary, 230-115 v. secondary. 

1— 5-kva. G.E. Transformer, 1100-2200 
v. primary, 110-220 v. secondary. 

3— 10-kva. Wagner, 2200-2300-2400  v. 
primary, 115-230 v. secondary. 

3— 50-kva. Pittsburgh Transformers, 5700- 
6600 v. primary, 110-220-440 yv. sec. 

16— 75-kva. Wagner, 220 v. primary, 460- 
230 v. secondary. 

1— 175-kva. Westinghouse, 2200 v. primary, 
440-220 v. secondary. 

1— 75-kva. Westghse., 2400 vv. primary, 
480-240 v. secondary. 

3—100-kva. Packard, 2300 v. primary, 440 
v. secondary. 

16—100-kva. Wagner, 2200 vy. primary, 460- 
230 v. secondary. 

3—100-kva. G.E., 2300 v. primary, 230- 
460 v. secondary. 

4—200-kva. Wagner Transformers, 6600 v. 
primary, 220 vy. secondary. 

7—100-kva. Packard, 33,000 v. primary, 
2300 v. secondary. 

5—400-kva. G.E., 33,000 v. primary, 2300 
v. secondary. 

3—500-kva. G.E., 29,700-33,000 v. primary, 
2300-4000 y. secondary, 


TIT 
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WANTED 


: Motor or Generator 
125-175 hp. D.C., with rheostat, 220 to 
250 v., speed about 600 to 900 r.p.m. 

PEJEPSCOT PAPER CO. 
Brunswick, Me, 


FS-395, Electrical World 
Real Estate Trust Bldg., Philadelphia, Pa. 
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: WILL PURCHASE FOR CASH 


TURBINES 


2—750 kilowatt turbines either 440 or 
2200 volts, 3 phase, or would consider 
one unit 1500 kw. to 2000 kw. 


P. O. Box 853, Seattle, Wash. 


MULL Man 


Welding Generator 
Bargain 


New Generator, 45 to 55 v., speed 525 to 
675, 500 amperes. 


NATHAN KLEIN & CO. 
208 Centre St., New York. 
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We Specialize in 


STEEL SHEET PILING 


3 New and Used—Buying and Selling 
z Advise Your Requirements or Offerings 
i 
i 


WANTED 


_ STEEL PILING 


any part or all of 
300 wall feet 25 to 30 ft, lengths 
180 wall feet 35 to 45 ft. lengths 
W-330, Electrical World 
1570 Old Colony Bldg., Chicago, Ill. 
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MIAMI CONSERVANCY DIST. 
ELECTRICAL DIVISION, DAYTON, O. 


ZELNICKER w ST.LOUIS 


Rails, Cars, Locomotives, Pipe 
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GRADUATE electrical engineer wanted to 
call on power companies, electric ‘and 
steam roads. Prefer one with about one 
year’s experience. Considerable travel, 
Headquarters Chicago. Advise schooling, 
experience and salary expected. P-414, 
_ World, Old Colony Bldg., Chicago, 

lL. 

MAN wanted, with technical training, who 
can write good English, ,Knowledge of 
photography preferable, Excellent oppor- 
tunity for future. The Electric Controller 
% ate. Co., 2700 East 79th St., Cleveland, 
Ohio 


WORKS manager required for factory in 


Great Britain about to manufacture silk, 
cotton and enamel copper wires in large 
quantities, Only those with expert knowl- 
edge will be entertained. Apply P-413, 
Elec. World, McGraw-Hill Co., 6-8 Bou- 
__verie St., London, E. C., England. 


EMPLOYMENT SERVICE 


SALARIED men seeking tentative offers of 
new connections, are invited to communi- 
cate confidentially with the undersigned, 
who will negotiate overtures without 
jeopardy to present connections . A pro- 
fessional, ethical service, restricted to 
high grade positions; established 1910. 
Our ‘Refund Contract” guarantees refund 
of retaining fee to the client named 
therein, if service is not satisfactorily 
rendered and refund be requested within 
three months from date remitted. Send 
name and address only for particulars. 
R. W. Bixby, Inc., 705 Lockwood Build- 
ing, Buffalo, New York. 


EMPLOYMENT AGENCIES 
EXECUTIVES, “engineers, sales engineers 
and draftsmen wanted. We have a con- 
stant flow of inquiries for experienced and 
qualified men from all sections of the 
country. Write fully; no advance charges. 
H. H. Harrison & Co., Confidential Em- 
ployment Service, 19 S. La Salle St., Chi- 
cago. 
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AN electrical eens engineer - desires 
engagement by large mining paper, or in- 
dustrial company. Fully competent to 
take entire charge of your plant and 
operate it efficiently. 66,000 volt experi- 
ence, Assoc. A.I.E.E. Available im- 
mediately. PW-391, Elec. World, 10th 
Ave. at 36th St., New York. 


ELECTRICAL WORLD 


POSITIONS WANTED 


CHIEF electrician, 12 years’ experience 
hydro-electric station installation mainte- 
nance and operation, broad experience, 
desires a change in position. One that 
offers responsibility and advancement, 
Age 35. Technical training, E. E. South- 
eastern location preferred. PW-374, Elec. 
a Real Estate Trust Bldg., Phila., 
a. 

ELECTRICAL engineer, 13 years’ experi- 
ence, design, construction and operation 
of power plants and substations both high 
and low voltage, field and factory, test- 
ing, industrial power distribution, specifi- 
cations, steam, electric and hydro-electric, 
Desire change in position. PW-298, Elec, 
__ World, 10th Ave. at 36th St., New York. 

ELECTRICAL | engineer, graduate of first 
class institution, 10 years’ experience in 
operation of large electric furnace plants 
with high tension auxiliary sub-stations, 
Acted as executive over personnel of fac- 
tory, being successful in labor handling. 
87 years of age. Desires position as 
manufacturing executive. PW-388, Elec. 
__ World, 10th Ave. at 36th St., New York. 


ELECTRICAL engine er, 20 years’ experi- 
ence managing public utilities serving 
light, power and street railways. Suc- 
cessful records for business building and 
economical operation. Excellent refer- 
ences. PW-365, Elec. World, 10th Ave. 
at 36th St., New York. 

with 


ELECTRICAL engineer, initiative, 
character and experience in station lay- 
outs, substation and switchboard design, 
15 years; now employed, desires change : 
Salary $3,600. Available on short notice. 
PW-407, Electrical World, 10th Ave. at 
36th St., New York. 


ELECTRICAL engineer, experienced in fac- 
tory maintenance and construction, de- 
sires position as _ electrical engineer or 
chief electrician. Available after Jan. Ist. 
PW-410, Elec. World, Real Estate Trust 
Bldg., Phila., Pa 


GRADUATE electrical-mechanical engineer, 
age 37, 12 years’ broad experience in 
sales, construction, inspection and test- 
ing, desires position as inspector of mate- 
Tials, equipment, installations or other 
inspection work. Now employed. PW- 
369, Elec. World, Real Estate Trust 
Bldg., Phila., Pa. 





GRADUATE electrical engineer, executive 
ability, age 34, single, available for re- 


sponsible position with public utility pre- 
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Railways, at a salary of £1,000 per annum, 


Applicants must pass medical examination, 
a'l engineering 


preparing proposals, alterations 


Applicants must give: name, age, 


Te 


Assistant Chief Electrical Engineer,’ 
Re‘lways, Melbourne, Australia, 
March, 1924. 

44 Whitehall Street 
New York City, N. Y. 


direct, 
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VACANT POSITION 


Assistant Chief Electrical Engineer 


Government Railways, Victoria (Australia) 


Apovlications are invited for the position of Assistant Chief Electrical Engineer, Victorian 


Applications must reach Melbourne before the 31st March, 1924. 


and must be 
and operating matters in connection with electrified railway systems, of 
and extensions, 
maintenance of electric power and lighting installation throughout the railway. 


c place of birth, 
qualifications and practical experience of electrical railways. 
Applicants must furnish certified copies of references. 
Applications must be lodged in a sealed envelope, marked “A 


and must be 
to reach 


capable of successfully handling 


and of superintending the erection and 
details of engineering and administrative 
pplication for Position of 


forwarded to the Secretary, Victorian 
Melbourne on or before the 31st 


DONALD MACKINNON 
Commissioner for Australia in the U. S. A. 
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POSITIONS WANTED 


ferably affording business connection. 
Twelve years’ varied technical and com- 
mercial experience with lhrge gas and 
electric companies covering engineering, 
operation, accounting, power sales, rates, 
and construction. PW-406, Electrical 
World, Old Colony Bldg., Chicago, Il. 

GRADUATE electrical engineer of executive 
ability desires position. Seven years’ ex- 
perience in manufacturing special appa- 
ratus and devices; also research. Mar- 
ried. PW-404, Electrical World, 10th Ave, 
at 36th St., New York. 


METERMAN, technical education, 6 years’ 
experience, last three as foreman of de- 
partment. Familiar with metering, in- 
stallation and maintenance, power and de- 
mand, AC and DC, up to 33 kv. Assoc. 
A.LE.E., age 26, married; would con- 
sider a chance at operating or industrial 
work, or laboratory or metering. Em- 
ployed at present. Must be fair sized 
town. PW-409, Elec. World, Old Colony 
_Bldg., Chicago, Il. 


SETTLED single man wants position with 
hydro-electric company, as electric gen- 
erating or switching station repairman. 
Can handle any electrical repair, installa- 
tion of new equipment, relays, switch- 
board wiring, battery work. Can operate 
hydro station, or fill position of assistant 
foreman or superintendent. Am perma- 
nently employed, and can furnish good 
references from present and past em- 
ployers. Will go anywhere. PW-364, 
Elec. World, Real Estate Trust Bldg., 
Phila., Pa. 


AGENCIES WANTED 


General Sales Engineers 
with New York headquarters open for sales 
agency of a marketable engineering prod- 
uct of broad application. AW-400, Elec- 
ou World, 10th Ave. at 36th St., New 
York. 





SALESMEN WANTED 


Young Man With Electrical Experience 
wanted to sell carbon brushes in Middle 
West. Salary, commission and expenses. 
SW-415, Elec. World, Real Estate Trust 
Bldg., Phila., Pa. me 


SALESMEN AVAILABLE 7 


SALESMAN with extensive experience in 
the sale of Electrical Insulating Materials 
seeks connection with a manufacturer. 
Qualified as executive or traveling repre- 
sentative. SA-401, Electrical World, 10th 
Ave, at 36th St., New York. 


PATENT ATTORNEY 


PATENTS—Send for form “Evidence of 
Conception” to be signed and witnessed. 
Form fee schedule, information, free. 
Lancaster and Allwine, 450 Ouray Bldg., 
Washington, D. C. 


BUSINESS OPPORTUNITIES 
Light and Power Plant 


Would like to hear from owners of light 
and power plants who wish to sell but 
have been unable to obtain the price 
wanted. BO-384, Elec. World, 10th Ave. 
at 36th St., New York. pd iad 

Light and Power Plant 

Will consider the purchase of a light and 
power plant in a growing community. 
moe 385, Elec. World, 10th Ave. at “36th 

New York. 
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BE A METER ENGINEER 


Get in the new profession, We can teach you 
meter engineering by mail at your own home dur- 
ing spare time. Successful graduates everywhere. 

Earn $3,600.00 a Year 

Central stations must have Electrical Meter En- 
gineers. They pay high salaries. Write today. 
Just your name and address on a postal and we 
will send you full particulars free, Ft. Wayne 
Correspondence School, Dept. 46, Ft Wayne, Ind. 
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Wires and Cables 


Highest Standard of Excellence With Rubber or Tape 


Send for descriptive book Cabling, Stranding, Twinning, 


Polishing, Taping, Winding 
and Measuring Machines. 


New England Butt Co. 


Providence, R. I. 
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3 es merican Brand : 
| (GRIGAD Uniform | 
= Ne MAGNET WWE, si Weatherproof Wire and Cables, : 
un 7 ft) Gauge : 3 Bare Copper Wire and Cables i 
5 a ee : = has no equal for long, satisfactory economical service. : 
2 = of Enamel or Cotton & 2 i 
3 Insulation. z i : 
2 Thorough Inspection = E = 
2 Each spool carries an individual 2 = = 
z inspection number. 5 = = 
3 Shipment from Stock 2 i “peenmecnns Basen” z 
= Quick delivery of American Mag- = a WEATHERPROOF WIRE ANO CABLES = 
2 net Wire is assured. Write for = = HAS NO EQUAL : 
a Drices. 2 z . . z 
3 The American Enameled Magnet Wire Co., 3 American Insulated Wire and Cable Co. : 
2 Muskegon, Mich. 2 z 21st, Sangamon and Morgan Sts., Chicago 3 
Sonveveonanvvnnecevceeneeevocenscsnnenssencevacevsstsecceaveencusovescvccsvsencnvansvesgnecsvevaecocnsvcerzeasovacernvcssnnenvsssennnnannnnnnunz Slavscnsvvvvsvvenescenccscecvececetorovesvsvvcvvvsvsvsseevnevevenenneseesecnevceevecoocuoovouosoueevsavesnseenseenesseenaeennneeneeanieneennnnnanenne 
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® Braiding : 
mericore Machinery | 

For Covering Wires 5 

RUBBER COVERED WIRE ne : 

for INTERIOR WIRING seaeetiniiaes 4 


American Steel & Wire 


Chicago - New York Company 
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Magnet Wire and Winding 


are manufactured complete in our own factory under the constant supervision of a corps of highly specialized engineers 
and inspectors. 


This control of quality eliminates the guess work and enables us to place our unqualified guarantee on all Dudlo Products. 


WHY EXPERIMENT P Specify DUDLO and be sure 
Quotations and samples furnished upon request. 
Dudlo Manufacturing Co. Fort Wayne, Indiana 


WESTERN REPRESENTATIVE: A. S. LINDSTROM, 111 MONTGOMERY ST., SAN FRANCISCO, CAL. 
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Belden Manufacturing Company 


a er 








Electrical Wire, Cable & Cordage . 
Note Protection at Corners =” 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 
Boston, Mass. 


Western Ave. at Twenty-Third St. 


CHICAGO ~ 
= ~ aaa 
= Eastern Office and Warehouse Metuchen, N. J. 
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Wires, Cables, Cable Accessories 
Superior quality, economical prices 


Standard Underground Cable Co. 

Boston Philadelphia Pittsburgh Detroit 

New York Washington Chicago St. Louis 
San Francisco 
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Patented Approved 


If It’s a Sherman Connection 
the Inspector Says “O. K.” 


When the inspector fingers that tape bound connection and 
asks “What connector ?”—if the contractor says “Sherman,” 
the inspector O. K.’s the job. Why? Because he knows the 
wires are in the right place—(for the Sherman has no 
“wrong place” for the wires to go in) and he knows the 
wires are rigidly clamped in an all brass connection, 

Small wonder the Sherman is being used in enormous quan- 
tities— for connecting small wires of all kinds in all places. 
Connect up with the “Sherman.” Write for FREE sample. 

H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


SHERMAN 


FIXTURE [G] CONNECTOR 


“The Screws Can’t Come Out’ s 
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Durability 


Virtually indestructible 
solidarity of the whole 
mass is a characteristic 
of our coils because of 
their even alignment, 
absolute insulation and 


the high coefficient of ex- 
pansion and contraction. 


The Coto-Coil Co. 


Providence, R. I. 
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INTERIOR 
CONDUITS 


American Circular Loom Co. 
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“Aimeo-Seward” 


PANNING “MACHINE 
for pans 40 in., 48 
in., 56 in., 60 in., 

62 in., diameter. 





“Aimco-Seward” 
Patented 
PANNING MACHINE 
automatically places rubber 
covered wire in sheet metal 
vulcanization. 







nd IN.- 
CREASES PRODUCTION 
SPEED of Tubing Machine 
25% to 50%. 


MAGNET WIRE INSULAT- 
ING and ENAMELING MA- 


eS! 


Ss 


SUT 






CHINES. Wire drawing, 
measuring, saturating, and 
cabling machines, etc. 
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5 > % E 
ls BAKER MANGANIN ‘mE 
Ss PROPERTIES % 5 
a Melting Point, 910°C. 5 
: Specific Gravity, 8.4 E 
5 Brinell Hardness :— Hard worked, 179 S 
= Annealed, 128 z 
3 Resistance at 15° C. is approximately 300 ohms per e 
Z mil. ft. : 
= Temperature Coefficient of resistance between 15° = 
= and 30° C. is less than .00001 per °C. = 
= Electromotive Force against Copper is 1.4 micro- 2 
= volts per °C. z 
Z Literature and quotations on request. z 
e% >: 
Fe, BAKER & CO., INC. oi 
; NEWARK, N. J. wv | 
a al 
AOU OUUENNUEGUENAOEAUOLOEAUEEAEODEOOERAEAOEOAEUOEALEROUEUOEECHOOUEOOESUROUEAL UGA EAU EUOUEAEANEUENAA EATEN TEA EE TEU EA TTA EE USE 
i ELECTRICAL : 
: WIRES and 
: CABLES : 
3 John A. Roebling’s = 
= Sons Company = 
= TRENTON, N. J. = 
Fu HVOUUUENUEOUNUONUUGUNGKUOGENOEOUEGUEOUENUCUEOUEOLEGONOUEOUNUEOUENNEOOEGLOGuOOUGOONEOLOOGANEGEEUEOLEALEOuNGqOGqOGeOOoOueOLeGuONuOOqOUtOGENceO OOEAOnEEETIADS 
es 
E For Electrical Purposes E 
: SI] K Silk for Insulating Finest Wire = 
E ALL KINDS BRAIDING SILK : 
5 ely: 381 Fourth Ave., Cor. 27th St. : 
2 William Ryle & Co., New York City : 
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ANACONDA COPPER THE AMERICAN 
MINING COMPANY BRASS COMPANY 
Conway Building, Chicago, III. General Offices: Waterbury, Conn. 
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(An Okonite Product) 


UNKINKABLE, 
OILPROOF, 
TOUGH 


OKOCORD, our new, 
plain rubber flexible cord, 
can be dragged through 
rough, wet or oily places 
and subjected 
toseverest usage 

without deter- 

ioration, 


THE OKONITE COMPANY 
Passaic, N. J. 


Sales Offices-—- NEW YORK ATLANTA 
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Founded 1878 

Incorporated 1884 
Central Electric Co., Chicago, III. 
Pettingell-Andrews Co., Boston, Mass. 


SAN FRANCISCO 


fAgents 
The F. D. Lawrence Electric Co., Cincinnati, Ohio 
Novelty Electric Co., Philadelphia, Pa. 
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SIMPLEX 
WIRES anpd CABLES 


INSULATED WITH RUBBER, PAPER OR CAMBRIG 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 9 


CHICAGO SAN FRANCISCO 


MAKERS OF “TIREX’’ CABLE AND CORD 


COUEECEEUAEAAUGAEEEDERAUEUREEEEEEUEEEDL ASAD TECAEE ED PERERDEEOU TESTE TEETEETE ROA ET EULER EEE EOOCEOO ONE EET 


See Our Full Page Next Week 
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W114 Liberty Street. NEW YORK 


CHICAGO BOSTON 
SAN FRANCISCO 
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SOUTER 


SAMSON SPOT CORD 


™| Trade Mark 
Reg. 

U.S. Patent 
O“ice 





SOLID BRAIDED COTTON—WATER PROOFED 
Send for Catalogue and Samples 
SAMSON CORDAGE WORKS, BOSTON, MASS. 
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Wherever an electrical 
wiring job calls for the 
utmost in service and 
quality — there you 
will find Sherarduct. 
Because Sherarduct 
has proved its superi- 
ority in thousands of 
structures large and 
small throughout 
the entire world. 


Send for literature 
and prices. 





National 
Metal Molding 
Company 


1243 FULTON BLDG. 
PITTSBURGH 


Represented in All Principal Cities 
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Sherarduct 


RIGID CONDUIT 
A All a 
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MICA 


For Electrical and JNDIA—-AMBER 
Mechanical Uses DOMESTIC 


Any Pattern, Size 
or Quality 





The largest and most complete stock in the country. 
Uncut eis mica carefully selected to cut specified size 
making a minimum amount of waste. Sixty-nine 
years in the business is our reco 


Samples and prices on application 








EUGENE MUNSELL & CO. 


New York: 68 Church St. Chicago: 542 S. Dearborn St. 
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il IM SHEETS 


Unequaled for the Magnetic Circuit 


The various grades are made throughout for the purpose desired. 
Good clean steel is alloyed with the proper amount of Ferro-Silicon 
to give the results desired. It is carefully followed and inspected 
in every process from the open hearth to the finished sheet. The 
result is a highly desirable sheet, clean, free from loose iron 
oxide scale, correctly annealed, non-aging, having low core losscs, 
and good permeability. 


Made under license from Sir Robert Hadfield’s patents. We will 
appreciate an opportunity of quoting you or of sending a specialist 
to consult with you. 


WHEELING STEEL CORPORATION 
Electrical Sheet Dept., Wheeling, W. Va. 
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AECLLEDTEDEUATEEE CETTE TEETER 


More Reliable 


than the conductor it protects. 


LAVA 


is employed as an electrical insulator in the construc- 
tion of lamps, rheostats and electrical heating 
apparatus. 


De Ld 





Ask for Kruesi’s Book. 
AMERICAN LAVA CORPORATION 
: 1419 Williams Street, Chattanooga, Tenn. 
SUULOUENOUOUENDENEOOEEUUAUOOUEGUAUCOOEOUEQUCOUCOEOUOOENOROUEGEGUEOAUOAEOUSUUCOUGGUEOUAOUEDOOUEOUONUEOUEOUEOEOUEGOEOUEOUEOOOENGEEOGGDEOUEGAOOOGEOEOAUELEODENLENLLN ES 


SOUAEOOUDALDEEDEELEEESEOE ESD 
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LAVITE INSULATION 


Combines High Dielectric Strength 
Wonderful Heat Resisting Qualities 
Great Mechanical Strength 
Ask for Booklet 
D. M. STEWARD MFG. CO. 


Chattanooga, Tenn. 
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[INSULATING COMPOUND —~—CSw 
Z INSULATING COMPOUND E 
= (TRUE TO NAME) = 


Insulating Waxes Saturating and Finishing 


WAXES 


For Rubber-covered and Weatherproof Wire. Insulating materials 
of all kinds. Combination Waxes. 
HIGHEST EFFICIENCY GUARANTEED 


Manufactured by 


CANDY & COMPANY, Inc., CHICAGO 
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POT 
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“GARFIELD” INSULATION 








i “GUMMON” is the standard and original 

= Cold Molded Insulation, made by the oldest = 
z and largest producer. Continuously im- & 
E GUMMON proved to meet increasingly exacting re- = 
E quirements. 3 
: ee GARFIELD MFG. CO. 2 
5 Garfield, N. J. = 
PMN LLL 
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This Company maintains a Special cmecmneat 
devoted exclusively to the production 
and improvement of 





Sor Electrical Appnedities 


OUR SILIOON ALLOY SHEETS (Hadfield Patents) are of special value and in- 

terest to all builders of dynamos, motors, transformers, etc. 

oon — us for full information on Apollo Special Electrical, 
preame Special Electrical, Motor Special Electrical, U. 

¢ = ctrical, American Armature, Pole Steel gad Kotor Steci 


© sheets. Shall we send electrical sheet booklet 


errands We also manufacture Sheet and Tin Mill i for all 
tan ae erpenes - on Sheets, > ay a aneet, paoel a gia 
or sta! ng, Corrugate: eets, Formed Roofing an - 
mnateaicn ing Products. Tin Plates. Terne Plates, Black Plate, Etc 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bidg., Pittsburgh, Pa. 
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LAVAROCK Insulations 


Highest Heat Resistance 
and 
Dielectric Strength 


M. KIRCHBERGER & CO., Inc. 
1427—37th St., Brooklyn, N. Y. 


MOLDED INSULATION 


BAKELITE-CONDENSITE-ROXITE 
Machine Moulding of Small Parts a 
Specialty 


Prompt Deliveries. 
Send us your blueprints 


NORTHERN INDUSTRIAL 
CHEMICAL COMPANY 
11 Elkin Street, South Boston, Mass. 
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iC BAKELITE | 
E ecu TRADD MARK REG. U. 8. PAT. OFF. E 
E | we vineree | Molding Materials; Laminated Sheets, Tubes = 
Poms Rev Products and Rods; Insulating Varnishes and Cements. z 
SaKeLite BAKELITE CORPORATION z 
ee 247 Park Avenue, New York, N. Y. = 
Chicago Office: 636 West 22nd Street = 

Ait Td 





are made in both renewable and non-renéwable 
types. Guaranteed to give satisfaction. Money 
back if they fail. Booklet on request. 


CHICAGO FUSE 
MFG. CO 


Chicago New York 
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Call or Write 


our representative in your territory for 
data or service to assist you in your 
advertising plans. 


New York PHILADELPHIA 
10th Ave. at 36th St. Real Estate Trust Bldg. 
CHICAGO CLEVELAND 


Old Colony Bldg. 


Leader Tews Bldg. 
Str. Louts 


SAN FRANCISCO 


Star Bldg. Rialto Bldg. 


ELECTRICAL WORLD 


Member A BC and ABP. 
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Get better service from armatures with 


IRVINGTON 


Black Varnished Cambric 


30% Higher Dielectric Strength 

100% Better Heat Resistance 

100% More Alkali and Acid Resistance 
200% Better Aging Qualities 


200% More Resistance to Oil 
Than Yellow Varnished Cambric 


Send for samples 
Irvington Varnish & Insulator Co., Irvington, N. J. 


ESTABLISHED 1905 


Sales Representatives: 
ninehee oan Mfg. Co. Consumers Rubber Co. L. L. Fleig & Co. 
York Cleveland, O. Chicago, Ill. 
mae * La Mor E. M. Wolcott F. C. Scofield 
Los Ang. & San Goendines, Cal. Rochester, N. Y. Toronto, Ont., Canada 
T. C. White Elec. Supply Co., St. Louis 
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INVESTMENT BANKERS are offered 
POWER and LIGHT SECURITIES 


issued by companies with long records of substantial 
earnings. 

We extend the facilities of our organization to those desiring 
detailed information or reports on any of the companies 
with which we are identified. 


ELECTRIC BOND ann SHARE COMPANY 


(Paid-up Capital and Surplus, $50,000,000) 


EOAANSLANAANOUGAOONEOLAUAAANGOUGaAEEECUAUESEROGUEEESULOUAUOEEEOEOUADRALAMUUADELOOUADESESOAUAEEOUUUUOOSELOOULEEED DES 
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71 Broadway, New York 
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/HARD PORCELAIN | 


For Electrical Specialties 


IMPERIAL PORCELAIN WORKS 
TRENTON, N. J 


SU 





Use Diareaid Fibre 


Wherever the job in hand demands a tough, service- 
giving material of great strength, — weight and high 
dielectric qualities, use Diamond Fibre. We produce this 


SUH 
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remarkable raw material in easy-to-handle 
SHEETS—RODS—TUBES 
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Bz Sure to Specify 


ready for all machining processes or, fully machined to 
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3 . a a i your own eee Write for samples and full 

F “Wilmington Fibre” : ag ; 

: Sheets Rods Tubes z Diamond State Fibre Company 

= Special foes for Insulation Purposes = . . , 

: “FYBEROID” = Bridgeport (near Philadelphia) Pa. 

= Wilmington Fibre Specialty Companv = Diamond State Fibre Company, Ltd. 

E Wilmington, Del. Branch Offices “Evervwhere”” i 245 Carlaw Avenue, Toronto | 
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Bennett Arresters 
and Compensator 
Disc Gaps— 


the fastest acting 
and most sensitive 
arresters made— 


Uniform discharge under all weather con- 
ditions. 


Minimum spacing for safe operation. 


Impulses discharged during dry weather at 
less than operating voltage. 


Get all the details. 
Bulletin will be 


sent on request 


ELECTRO } 


LOCKE INSULATORS 


everywhere 


The character and reputation of an insulator should _ 
be verified before entrusting to it the important task —— 
of guarding the transmission of electrical energy. 
Ask for Locke Insulator data. on 


Locke Insulator Corporation, Victor, N. Y. 


Over a quarter of a century manufacturers of electrical 
porcelain for high tension electrical power transmission, 


Factories: Victor, N. Y. and Baltimore, Md. 


Shaw Lightning Arresters 


Standard in the Electrical Industries 


N + 3 
EE KY for 35 years 


= WW) -- 
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Lapp lh nsulaterCo,lnc [eRoy NY 150 Coit St., ee ne 
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Your Name 


in this space in all issues where larger 
display space is not used backs up your 
advertising campaign and keeps your 
name in the alphabetical index. 
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PORCELAIN INSULATORS 
‘HIGH TENSION PINTYPE INSULATORS 
m8 PROCESS STRAIN INSULATORS 

; ENERAL PORCELAIN. Co. 
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The HUBBARD CHICAGO PLANT 


STARTED IN 1921 . 
Every piece of Hubbard and si eee Line Hard- 
Peirce material is made to wane eirce Construc- 


meet certain strength re- The present output of the Chicago SS ciek te 130 toe ie 


quirements, and daily tests Plant is 14,000 tons of Hubbard trical jobbers located in 68 


to see that these requirements 


are maintained. Galvanized Pole Line Hardware and convenient distributing cen- 
: aa 2 a ‘ : ters. There is one near you. 
—Best by Test 1,000,000 Peirce Forged Steel Pins. 





—ask your Jobber 


HUBBARD & COMPANY 


CHICAGO, ILL. PITTSBURGH, PA. NILES, OHIO 
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_ for medium voltage lines 





| Insulate 
_ with Glass 


CASDSODSASADASORAROEBAOSS 


Made in sizes 
up to 15,000 volts. 


Chomas Ouality 


Insulatorr 
ano 





COST—an important item 
in Insulators 


Hemingray glass possesses every requisite for 
efficient performance. It does not age or 
deteriorate, it requires a very low percentage of 
replacements—it never requires a total replace- 
ment. Glass, moreover can be produced and sold 
far below that of any other types of medium 
voltage insulators because its first cost is prac- 
tically its last cost—it will give a lifetime of 
service. Large stocks available at all times. 


HEMINGRAY GLASS CO. 
General Office and Factory: Muncie 
TRADE MARK 


HEMINGRAY 


REGISTERED. 
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Transmisrion ine 
Fittings 


The R.Thomags and Sons Co. 
Fast Liverpool. Ohio. 
CO ao PS 
New York - Boston — Chic 
fork - - Chicago - 
Western Electric Co.Inc. on Pacific Coast 
Northern Electric Co.Ltd. in Canada 
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Air Break Switches 
You Should Specify 


You should specify Hi-Voltage Air 


Break Switches for two reasons: 


Electrical Design— 
1. Vertical Break. 
2. Self-Aligning Contact. 
3. Wide Clearances. 
4. Ample Insulation. , 
5. Large Ampere Capacity. 
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Mechanical Design— 

1. Babbitted and Brass Bushed Bearings 
throughout. 

2. Great Leverage for Operating Switch with- 
out straining the Insulators. 

3. Great Strength—the switch arm will sup- 
port the weight of a man, yet it weighs 
but a few pounds, 

4. Sleet will not bother you when Hi-Voltage 
Switches are used. 


Ox Xx 
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In operation on voltages up to 135,000 volts. 


Hi-Voltage Sub-Station Equipment includes Air 
Break Switches, Lightning Arresters, Choke Coils, 
Disconnecting Switches, Expulsion Fuses, Steel 
owers. 


anomted 


Company 


/ Cleveland 
3305 Croton Ave., Ohio 
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TRANSMISSION Steel Transmission Towers 


See | NOIR ROUND ES MOO DANY 
Pittsburgh 


Special 
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High Elastic Limit 
Steel 


PACIFIC COAST STEEL 
COMPANY 


Manufacturers of 
OPEN HEARTH STEEL, 
Structural Shapes, Merchant and 
Reinforcing Bars. 
General Offices: 
Rialto Bldg., San Francisco 
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°F Was AWD iNDUSTRIAL 
ENGINEERING OM PANY 


TRANSMISSION Q PROTECT 
A 
SWITCHINGAND ¢ % ZQUIPMEN 


DISTRICT- PITTSBURGH, , 
OFFICES‘ NEW YORK-~ CHI tse) Gre ENSBURG, DA 
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PEELE CULL ad 


Plants: 
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Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG. 


ARCHBOLD-BRADY CO. 
Engineers and Contractors SYRACUSE, N. Y. 
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Only reliable products can 
be continuously 
advertisea 
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Milliken 


Radio and Transmission 
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NAUGLE POLES 


WESTERN & NORTHERN CEDAR 


Butt-treated or plain 


Since 1882. Reliable service— 
unquestioned quality. Large 
stocks — advantageously 
located concentrating yards. 


PENTREX butt-treatment. 


NAUGLE POLE & TIE CO. 
59 East Madison Street 
CHICAGO 
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CEDAR POLES 


Northern White Cedar 
Western Red Cedar 
Plain or treated Butts 
Prompt shipments guaranteed. Ask for delivered prices 


T. M. PARTRIDGE LUMBER CO. 


Pole Department, Lumher Exchange, Minneapolis, Minn. 
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_ NORTHERN POLE & LUMBER CO. 
Duluth, Minn. 
Northern and Western 


CEDAR POLES 


» Quick Shipments from Our Minneapolis Yard 
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Mirs ols & 
Control Sustches, 
Switchboard Fittings, 
Disconnecting Switches, 
Bus Supports. Choke Coiis 


: 
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: 4 Bulletin on Request 

c 412 N. 18th St., Philadelphia, Pa. 
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ELECTRICAL WORLD 


HIS book will prove invaluable to 

you, if you use transmission and dis- 
tribution line equipment, wiring equip- 
ment and devices, and street lighting 
fixtures and accessories. 


Send your name, position, and address to Dept. 521. 


Line Material 
® Company @ 


South Milwaukee: Wisconsin. USA. 


SALES OFFICES AND WAREHOUSES 


NEW YORK CITY ...... 524 East 134th St. 
CAMBRIDGE, MASS. ........128 Sidney St. 
CLEVELAND, OHIO 8009 Wade Park Ave 
INDIANAPOLIS, IND. ....----..211 W. South St. 
CHARLOTTE, N. C.._.. 10 East Stonewall St. 
CHICAGO, ILL. I ...53 W. Jackson Blvd. 
DES MOINES, IOWA... ..410 Securities Bldg. 
KANSAS CITY, MO... 208 Baltimore Bldg. 
POR Tei Cc. Socasenaaned 40 First St. 
OAKLAND, CALIF..... ea te ee .. 204 Syndicate Bid. 
LOS ANGELES, CALIF 





207 I. W. Hellman Bidg. 
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TRANSFORMER TRANSFORMERS 
DELIVERIES for Every Service that render but One 


Te Kind of Service—The Best. 


sizes from Write for Illustrated Bulletin of Representative 
stock— Installations. 


haath. 
Cleduic 


Warren, Ohio 
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Power and 
Transmission 
Transformers 
Promptly” 


EC Uli LAAN || 
TRANSE 


Kuhlman Electric Co., Bay City, Michigan 


District Offices 


Buffalo, 280 Carolina St. St. , . 
Cleveland, 511 Hippodrome Bldg. Ms pend Feel Reve. Bank Bldg. 
Milwaukee, 453 E. Water St. - 
Minneapolis, 917-A Marquette Ave. 406 American Bank Bldg. 
eee een Pa., 1008 Victory Bidg., Detroit, 205 Kresge Bldg. 
)11 Chestnut Street. c itv -209 

Chicago, American Fore Bldg., 844 Kensas Cus, 501-303 Dwight Bldg. 

Rush Street. San Francisco, Call Bldg. 


Indianapolis, 506 Guaranty Bldg. Seattle, 1401 L. C. Smith Bldg. 
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custo TRAN ADE 
SUPERIOR DESIGN AND QUALITY. FOR EVERY USE 


AMERICAN TRANSEORMER COMPANY 
NEWARK.N.J 
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aradon 


Reg U.S. Pot. O8 


Static Condensers 


All Dielectrics All Purposes 
Wireless Specialty Apparatus Co. 
Established 1907 Boston, Mass., U. S. .A 
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Distributors 


Duluth, Duluth Electrical Boston, George H. Wahn Co., 
Supplies Co 69-71 High Street 


York, Pa., Harry W. Motter 
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P ittsburgh T rinisformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pennsylvania 
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n Grounds 


Low Resistance. High Conductivity. 
Ample Capacity. 
A plain, common-sense, inexpensivé device ac- 
curately designed, carefully constructed of pure 
continuous copper throughout with no soldered 
or mechanical joints under ground. 


Furnish adequate, dependable, durable ground- 
ing. Protect dependably valuable electric equip- 
ment from lightning, high tension crossed and 
other excess potential. 

Complete directions for accurately and conven- 
iently installing to insure efficiency of operation 
accompany every shipment. 


Advertisements for the 


Searchlight Section 


Can be received at the 
New York Office of 
Electrical World 


until 10 a.m. 
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PARAGON ELECTRIC CoO. 


Dearborn and Van Buren Streets 
CHICAGO 
ize 2 ft.x4in. 


678 8q.in. 
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For Issue out Saturday 
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Use 
MOLONEY 


as 2 Power Transformers 
BiG eee Sate 0, in your Power Plant 
| — | and Sub Stations. 


Use 
MOLONEY 


Distributing Transformers 
for your Lighting and Small 
Power Load. 


OUR WATCHWORDS 
Quality and Service 
ASK FOR COMPLETE§DATA 


Moloney Electric Co. 
St. Louis, Mo. 
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Bus Bar Supports, 

Disconnecting Switches, 

Potheads and other special- 

ties for power station work give 

the most value for the money 
invested. 


On and after December 1 
the Oshkosh Manufacturing 
Co. will be known as the 


LEACH COMPANY 


There are no other changes 
taking place and this is simply 
a move on the part of this 


Electrical Development & 
Machine Company 
PHILADELPHIA 
company which we are sure 
will be of benefit to both our 

customers and ourselves. 


OSHKOSH MFG. CO. 
147 Wood St. 
Oshkosh, Wis. 
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Alligator Jaw 
Testing Clamps 


suitable for every service requirement. 


A. & J. M. Anderson Mfg. Co. 
289-293 A Street, Boston, Mass. 
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See our announcement, page 25, December 1 2 
BUSSMANN MFG. 'CO., St. Louis, Mo. 
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Pocket 


Over three years ago the ROLLER-SMITH COM- 
PANY put on the market a line of small portable 
A,C. instruments, Type HA; small enough for your 
pocket, your traveling bag or your tool kit; light, 
The line met with 
It comprises ammeters, voltmeters 


compact, accurate and durable. 
instant favor. 
and wattmeters up to 50 amperes, 300 volts and 8 
K.W. 


ROLLER-SMITH quality—the result of over 20 


years’ experience—is built into every one. 


Send for Bulletin No. D-150. 


MAIN OFFICE: WORKS: 
237 Broadway, NEW YORK Bethlehem, Penna. 


Offices in Principal Cities in U. S. and Canada 
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CHAMPION 
Mill Type 
LAMPS 


Travel 
2000 Miles 


By Parcel Post 


Individual Wrapping Only 


ARRIVE SAFELY AT DESTINATION 
Suggest a More Severe Test of Lamp Strength 


Consolidated Electric Lamp Company 
1128 Maple Street, DanVers, Mass. 
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Shelton 


Shelton Electric Co. 


New York Chicago 
Boston San Francisco 


Write for Catalog of 
Shelton Specialties 


Vibrators 
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THE ELEMENTS OF OUR BUSINESS 


Automatic Starters 
Circuit Breakers 
Float Switches 


Pressure Regulators 
Remote Switches 
Speed Regulators 
Hand Starters Transfer Switches 
Magnet Switches Valve Control 


WRITE FOR CATALOG 


Sundh Electric Company, Newark, N. J. 
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Strong, rugged guards for protect- 
ing lamps in dark places in pits, in 
and around machinery where men 
must have plenty of light in em- 
ergencies. Write for data sheets 
illustrating and describing all types 


ELECTRIC SERVICE 
SUPPLIES CO. 


17th & Cambria Sts., Philaderphia, 
Monadnock Bldg., Chicago. 


Branches: New York, Boston, Pitts- 
burgh, Scranton. 
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Commutators and Commutator 
Segments 


for Electric Starters and Lighters and all 
other types of D. C. Motors 


THE CAMERON ELECTRIC MFG. CO. 


Ansonia, Conn, 
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Electrical Copper Commutator Segments. 


ROME BRASS & COPPER COMPANY : ROME N’Y: 
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Motor Starters Theatre Dimmers 
Controllers Magnetic Clutches 
Battery Charging Equipment 
Electric Space Heaters 
Molded Products 


THE CUTLER-HAMMER MFG. CO. 
Milwaukee and New York 
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RIDGWAY 

POWER UNITS 

To produce untailing power economically | 

Ridgway Dynamo&Engine@. Ff 
Ridgway + + *Penna. 
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Circle T 
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Universa 
e e 
Service Switches 
Universal Service switches stand- 
ardized. These new service 
switches combined in one cabinet. 
tion branch blocks for from one to four 
circuits. 


Standardized 
® main service switch and distri- 


Get Bulletin 56-A 


The Trumbull Electric 
Mfg. Co. 


Plainville, Conn. 





Universal 
Service Switch 
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Best for Swiichbaords 


Monson Slate is recognized through- 
out the industry for its uniform 
high quality. 

To meet a rapidly increasing de- 
mand we have expanded our pro- 
ducing facilitfes to double their 
former capacity. 

Users of Monson Slate are thus as 


sured of prompt attention and 
service. 

SSS Let us tell you how Monson Slate 
—. - > sone, ¢ , 
=, — - will serve to enhance the quality 
— —_- of your products. 


<—<__ Portland-Monson Slate Co. 


Portland, Me.—Quarries at Monson, Me. 
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Designers and 


es 

Manufacturers = 

of = 

Audible and Visible Industrial Signals, = 

Gas and Watertight Lighting Fixtures, = 

-! Ohmmeters—Relays = 
Information on Request = 

Est. 1845 : 


Chas. Cory & Son, Inc. 
183-7 Varick St., New York. 
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Ward Leonard 
Electric Company 
Mount Vernon, New York 
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Radio and Laboratory 
Instruments 
Bulletin L 
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: Current Transformer Testing Sets 
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Investigate 


Frahm Vibrating Reed 
Frequency Meters 
through— 
BULLETIN 995-W 







Engineers who require the “very best” continue to 
specify these instruments, because— 


They contain no delicate springs or moving 
parts. 

Their high initial accuracy is sustained indefi- 
nitely without recalibration. 

They are different in design from any other 
frequency meter now available. 


Are you thoroughly familiar with these well-known 
instruments? Ask for Bulletin 995-W. 


JAMES G. BIDDLE 
1211-13 Arch Street, Philadelphia 


IMPORTANT 


Better voltage regulation 
is essential not only to 
improved operating effi- 
ciency, and better pleased 
customers, but is like- 
wise important from the 
standpoint of its influence 
on the life of electrical 
equipment. 


= 
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TRADE MARA 


BRISTOL’S 


S66 uw & Pat. OF PCR 


Recording 
Voltmeters 


draw continuous records 
of voltage that serve to 
guide the operators in 
maintaining constant reg- 
ulation.. 





Furnished for A.C. and D.C. for switchboard, wall or port- 
able use. Scientifically designed and ruggedly constructed 
for hard duty. Standard, round or rectangular casing 
models. 


Write for Catalog L-1501 


THE BRISTOL COMPANY 


Waterbury, Conn. 


Branch Offices: 
New York Detroit Pittsburgh 
S*. Louis San Francisco 


Boston 
Chicago 
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CONNELLY ‘i: BOILERS 


Built in either four or six drum types for 
the economical production of dry steam. 


Large overload capacity secured by 
special patented design. Equal tube 
area between drums in path of water 
circulation. 


Expansion and contraction stresses 
provided for by swinging entire boiler 
from steel frame independent of brick 
work, 


Built in units of from 200 to 3000 hp. 
and for steam pressures up to 350 lb. 


Write for Catalog 


The D. Connelly Boiler Co. 


4 Connelly Boilers of 750 hp. each Established 1875 
at Denver Gas & Electric Co. Ivanhoe Rd., Cleveland, Ohio 


How We Can Make the Most 


of Our Power Resources 


What we have in the way of water power, coal, oil and gas—what 
we need from them—when and where we need it—and how we can 
best get it—these are some of the questions answered in this new 
super-power survey. A survey of this kind for the railroads would 
have saved millions of dollars. The inference to be drawn from 
that fact is apparent—and correct. 


Baum’s 
Atlas of the U.S. A. 


Electric Power Industry 
By Frank G. Baum 


Consulting Hydro-Electric Engineer 
17 x 11% in., 34 full-page plates, $10.00 net, postpaid 


The Electrical World says, ‘““‘The nation’s resources of water power, 
coal, oil and gas are known; so are the great power markets. What 
Mr. Baum has done is to fit one into the other in a masterly 
fashion, thus indicating the lines along which progress will march. 
His is a very valuable and far-sighted contribution to the art and 
economics of electric power transmission and will well repay close 
study and application.” 


Partial Summary of Contents 


Part I.—Electric Power Industry; Suggested Power Districts and 
Proposed Constant-Potential Transmission Systems. 
Advantage of Grouping Small Water Power Developments 
Plants into Large Systems. Generator Capacity and Output 
Suggested Regional Electric of Central Stations 
Power Districts. ' General Power Service for In- 
Constant-Potential Electric dustries. 
Transmission System. Effect of Diversity on Load 
Summary of Mechanical and Factor. 

Electrical Power in Utilities Economie Proportion of Hydro- 
and Industries Electric and Steam Power. 
Part Il—Electrie Power Transmission; Constant-Potential System. 
The Constant-Potential Trans- Efficiency of Transmission System 

mission System. and Cost. 
7 Service Conditions for Energy- 
Economical Conductor Section Transmission Routes. 
Part 11]—General Data, United States and World. 


UUUAUUSUAEEEEEUUASEOSESEREAELAETOUAE TEETER 
CADUAASEEDUUAUAO EEO EDEO TENE CEP EEEOUEEE ACERS EPEAT OEE CEE E EE 


PU 


UNELUNERCLUGEDUUOEADOUDEERUAOEAEOOGESOUUAEEUOUOGOOOUOEOOOONEOUOOELESONDOODSELOUAOROUEERUAERELOECOUOOEEEOCREEOODEEEOUAAESUAAEEASEEUUADELU AES E A AAE 


a 


ACCLACUNURUNUETAAVEUEEOUOEUELOALAOUEGHUEAUAAUOEDLAAU SUA NCOEUAUEOEUAGEOUAGUEOEOEOODENNDOOOONEUEOEGEOEUADAUAEODUADEOUEOEUEDAUODERODAEOEOOEO EDEL A EETO EEL 


ELECTRIC CONTROL UNIT 


For the Motor Operation of Large 
GATE ano GLOBE VALVES 
Write for Bulletins 
PAYNE DEAN LIMITED 


Stamford, Cona. 
CHICAGO NEW YORE PITTSBURGH 
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SUPERHEATERS 


save fuel and increase capacity in boil- 
ers of any size or type. 


Ask for full information and Bulletin DT-7. 


THE SUPERHEATER CO. 


General Offices: 17 E. 42nd St., New York 


Chicago: People’s Gas Bldg. Pittsburgh: Union Arcade Bldg. 
For Canada: The Superheater Co., Ltd., Montreal 
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STANDARDIZED OR SPECIALLY DESIGNED 
EQUIPMENT 


Mechanical Draft Ventilating Fans Steam Traps 
Generator Cooling Steam Engines Heating Systems 
Complete Engineering Service (253) 


American Blower 


aa ca AMERICAN BLOWER COMPANY, DETROIT 
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SANFORD RILEY STOKER Co. 
WORCESTER, MASS. 
“RILEY "Underfeed Stokers “JONES” Underfeed Stokers 


66 
M URPRY 2 Automatic Furnaces 
Boston New York Philadelphia Pittsburgh Buffalo 
leveland Detroit Cincinnati Chicago 


Underfeed Stoker Co. of Canada, Ltd., Toronto. 
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Examine 
this new McGRAW-HILL 
book for 10 oe FREE 


CULEOUTUUECECEASAEEUEUEATEGECET EROS OTT EES 


McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York, N. Y. 
You may send me on 10 days’ approval Baum’s Atlas of U. 8S. A. 
Electric Power Industry, $10.00 net, postpaid, I agree to pay for 
the book or return it postpaid within 10 days of receipt. 


“DELAC’SARGRERATEERESOURREROODERDOGREROGGREOOODERONEOE™ 
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Suledighich: Gases: 
PULVERIZED COAL 


Insures the maximum fuel burning economy, longer 
life to furnace and reduced labor cost, Bulletin 600-E. 


Fuller-Lehigh Co. 
Fullerton, Pa. 


a 


Regular Subscriber to the Electrical World? 
Member of A. I. E. E.?. 


Signed 


Address 
Name of Company. . 


Official Position 


(Books sent on approval to retail customers in the U. S. and Canada 
only.) W. 12-29-23 
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aylor Stoker 


Why do so many 
Central Stations 


use the TAYLOR? 


\ N 
\ 
Truth in Advertising 
—is one of the ideals 
subscribed to by this 
organization in becom- 
ing a member of the 
Stoker Manufacturers 
Association—an associ- 


ation fostering engi- 
neering research that 
will further scientific 
combustion and educate 
the industrial world to 
its possibilities. 





merican [/ngineering (ompany 


When the exacting nature of the demands of the Central 
Station on a stoker are considered the answer to this question 
becomes of considerable interest to every stoker user or 
prospective user. 


Uninterrupted Service is the major consideration, and the 
Central Station therefore selects a stoker, above all,’ for 
reliability. 


Fluctuations in Central Station loads are many and rapid 
and frequently extreme changes occur in an unusually short 
space of time. Extreme flexibility is therefore another factor 
of importance in the choice. 


Since most Central Stations are located in centers of popu- 
lation Smokeless Operation is still another attribute which the 
Central Station Stoker must possess. 


Maximum boiler output, substitution of brain for brawn in 
boiler room operation, fuel economy, are other considerations 
which carry much weight just as they do in every power plant. 


Among Central Station engineers and operators generally, it 
is a well established fact that the Taylor Stoker can be de- 
pended upon absolutely to meet these requirements. That 
is why the Public Service Companies of New York, Phila- 
delphia, Baltimore, Washington, Providence, Springfield, 
Dayton, Toledo and Detroit as well as those of dozens of 
smaller industrial centers have chosen the Taylor Stoker. 


Send for the Taylor Stoker ‘“‘Picture Book.’’ It is 
an impressive story, with very few words, of the 
extent of Taylor Stoker selection in the Central 
Station field. 


2413 Aramingo Avenue 
PHILADELPHIA 


Manufactured in Canada by 
TAYLOR STOKER COMPANY, LTD., TORONTO, ONT. 
Principal Sales Office: 416 Phillips Place, Montreal, Quebec 
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Wickes Horizontal Water 
Tube Cross Drum Boiler 


a 
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The One Joint Header Boiler 


INVESTIGATE! 


Ask for Bulletin No. 7 Describing 
in Detail—Sent Free 


THE WICKES BOILER CO. 


Saginaw, Michigan 
SALES OFFICES: 
Detroit, 1116 Penobscot Bldg. New York, 501 Fifth Ave. 


Chicago, 76 West Monroe St. Pittsburgh, 1218 Empire Bldg. 
Seattle, 736 Henry Bldg. 


OOUUTEU TEETER ERA DEAEECRUTEEEUEU EDA DEUA EEA EEE TERA EER TERE TEAR EER EEEEDEO REA EEE EER EEED EEA PEE PERERA PAT EEU EEA SEELEEDASERAE ETUDE ARON ae OREE ERO N OU AA AEE EEE 


AUTUOSEOEDUSEAUSGUUUUUCEEDEUEUEUUUECUEROESEEEUSEOISUGUCUOURSEACHEEUCEOLOUEOUOLUUGUOEEEOOUOOSSEOESEEUOEULITUOCTURELTDESEVUECPOREE A TUTTLE SMR TORR LODO ORNTTTTNNNEENNONLONDOGUOOECEEONEOOOUOUAEOOOGENDOCCeoeRenEEOOAoooooNnD 


a 
: 
3 
3 
3 
2 


” 


Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


BRANCH OFFICES 


Boston, 49 Federal Street 

PHILADELPHIA, North American Building 
PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 

CHICAGO, Marquette Building 


PUDUREAELDENUOUUOOOUOOEEOSSEASSGLSGOGNSOAESSNADOOAOOUUEDOSBRECEESERORT, 


ATLANTA, Candler Building 


DaLLasS, TEX., "2001 Magnolia Building 
HONOLULU. H. I., Castle & Cooke Building 
PoRTLAND, OrB., 805 Gasco Building 


SOPUUENAAULEESEAUAUESEN AA TESTE 


CrncInNaTI, Traction Building WORKS SAN FRANCISCO, Sheldon Building 


PHOENIX Ariz, Heard Building Bayonne, N.J. SEATTLE, L,. C. Smith Building 
Barberton, Ohio HAVANA, CuBA, Calle de Aguiar 104 
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FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits. 
111 Broadwa B Philadelphi Pittsburgh K 
POWER SPECIALTY COMPANY, “new Yore’ Chieese fan Pesuci Landen Eas. Dele 
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LEFFEL 


TURBINE WATER WHEELS 


HIGH SPEEDS, HIGH POWERS, HIGH EFFICIENCES 


HORIZONTAL DIRECT CONNECTED UNIT 


We construct many large vertical and horizontal turbines 
developing speeds, powers and high efficiencies to meet re- 
quirements. 


We Fully Guarantee Our Turbines and Results Developed. 
Bulletins Forwarded Upon Request 


The James Leffel & Co., Springfield, Ohio 


BRANCH OFFICES: 
NEW YORK, N. Y 39 Cortlandt St. 
Taree MASS A OE eens re EE ee ee EEE eee 80 Boylston St. 
ATLANT G 4th Nat’l Bank Bldg. 
MINNEAPOL, is Ss 2 0S SNS nnn 008s. de Caneteshaaes Plymouth Building 
I i ae a ka hae se delet oh kaa ee ee Woolworth Bldg. 
PETERBOROUG ae, wee William Hamilton Co., 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 


Detroit, Ford Building 

NEW ORLEANS, 521-5 Baronne Street 
Houston, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 

SALT LAKE City, 705-6 Kearns Building 


Los ANGELES, 404-6 Central Building 


SAN JUAN, PoRTO RICO, Royal Bank Building 
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BIGELOW-HORNSBY BOILERS 


Noted for low exit temperatures and low draft loss. Units up to 4000 H.P. 


THE BIGELOW COMPANY, 


NEW HAVEN, CONN. 


New York Office: 85 Liberty Street 
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RECENTLY DISCUSSED 


“Boiler-test Results 
with Preheated 
Air’ by Mr.C.W.E. 
Clarke of Dwight 
P. Robinson & 
Company was one 
of the leading 
papers presented at 
therecent A.S.M.E. 
meeting in New 
York. 








Of course, it was a C EC AIR HEATER from which 


Mr. Clarke drew his conclusions. 
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The bulletin illustrated above describes the construction 


; and operation of the C EC AIR HEATER. 


We will be glad to supply copies to those interested in 
increased furnace efficiencies. 





INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 


TT ombustion Engineerin seeetrepomion 
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Offices in Principal Cities Throughout. Che World 
yrede “ ~ _eaptiate Retort Stokers Sat: Contained Stok sapules Pulverized Fuel Systems 
Typ en Chain Gate Stoke ers Coxe Stokers 
Type 5 Bet kers yan Cast Iron Hoppers Grieve Grates 
Type K Stoker Green Pressure Waterbacks Air Heaters 
Type H Stoke = Quinn Fuel Oil Equip me nt CEC Tube Scraping Dev 







Combuseco Water Steel Gomme eyors 
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SOLID 
CAST 
ONE-PIECE 
STEEL 
RUNNER 
FOR 
SMITH 
HYDRAULIC 
TURBINE E 


re 


Users of 
Water Power 


will find 


much of 
interest in 

_ the simplicity 
of design, and 
substantial 
construction 
of Smith 
Turbines, as 
illustrated 
and described 
in Bulletin “Ww” 


17,000 H. P. 
109 Ft. Head 


Largest cast  steei 
Runners __ that have 
ever been made in one 
solid casting. 
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S. MORGAN SMITH C0, YORK, PA. 
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LECOURTENAY © | 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 

26 MAINE STREET 
NEWARK, NEW JERSEY = 
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RoTURBo CENTRIFUGAL 


PUMPS 


Manistee Iron Works Co., Manistee, Michigan 
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- (Centrifugal 
. Sewage (Vert.)—Fire—Pneumatic System. 
CHICAGO PUMP COMPANY 


| Office and Works, 2318 Wolfram St., | Ill. 


ATM itt tT 


See Our Advertisement 
in the First Issue of Each Month 
CHICAGO PUMPS 


Boiler Feed—House Service—Condensation 
Vacuum — Circulating — Sump (Vert.)— 
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“Our Buffalo Forge Fan System of 
heating and ventilating by indirect 
radiation makes our new building 
the best ventilated and heated in 
the world.” 

Fairbanks Morse Company 


So say many others. 


Send for Catalog 700-78. 


Buffalo Forge Company 
460 Broadway, Buffalo, N. Y. 
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INDICATING 


temperature instruments 


Progressive power producers that de- 
pend upon steam should have Tycos 
Catalogs on file for ready reference. 
Tycos temperature service is com- 
plete. Write for catalogs. 


Taylor Instrument Companies 
Rochester. NY. U. 
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RECORDING 
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STEAM TURBINES-REDUCTION GEARS 
KERR TURBINE COMPANY 
WELLSVILLE, NEW YORK U:S:°A: 
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TURBINES 
HYDRAULIC 


WHEEL CO. 


Hydraulic Engineers 
1995 Harrison Street San 
Francisco; 100 Broadway, 
New York. 
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GTERRY TURBINE 


The Turbine known for its efficiency, 
dependability and simplicity. More than 
9000 in operation. Write for Catalog. 
| THE TERRY STEAM TURBINE CO. HARTFORD, CONN. 
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SCOVILL 
CONDENSER TUBES 
LAST LONGER 


Use Cup Drawn Admiralty for Salt Water 
Use Scovil Special Muntz for Fresh Water 


SCOVILL MFG. CO., WATERBURY, CONN. 
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I. P. Morris Hydraulic Turbines 


The Wm.Cramp & Sons Ship & Engine Building Co. 


Richmond and Norris Sts., Philadelphia 
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THE HIGHEST POWERED PRIME MOVERS IN THE WORLD 


One of Two 70,000 Horse Power Turbines 


for 


The Niagara Falls Power Company 


Assembled in Shop 
Head 213.5 ft. Speed 107 R. P. M. 


ASSOCIATED COMPANIES: 
The Pelton Water Wheel Co., San Francisco and New York 
Dominion Engineering Works, Ltd., Montreal, Canadian Licensees 
M. Hilpert & Co., Rio de Janeiro, Brazilian Licensees 
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TRIPLEX DRAFT GAUGE 


Gives you accurate knowledge of furnace conditions at a glance. 
It indicates pressure in wind box, draft in furnace above the fire 
and draft in last pass. 


It is designed and built for convenience of installation, maximum 
visibility and permanent accuracy. Each instrument must pass the 
Foxboro quality test. 

Write for Bulletin AC-131 


The Foxboro Co., Inc., Foxboro, Mass., U. S. A. 


FOXBORO 


aro v8. PAT. or 


THE COMPASS OF INDUSTRY 5323 
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Electric Smelting, Melting and 


Heat Treating Furnaces 


“Greaves-Etchells” for Steel. “Elektrometall” for Ores 
“Weeks” Rotating and “Gronwall” for Brass, etc. 


“Electro”? Steam Boilers 


ELECTRIC FURNACE CONSTRUCTION CO. 
1015 Chestnut Street, Philadelphia 


Consulting Engineers on all electrical heating, annealing or melting problems. 
NDUAOUEDUALAGOAEOECOUEDUGUUGUSASONOUCOELOCUOEOUSEOUCOOEOUEOOODOEOOUDOOLONELOCOUOUOOONOUEOOECUCOOEUOOOOEOUEOOEOUEDOGPY POUEQUEOOOEDOCUOEOOCROORE /ELEH ReeyetT 
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Sliz@-GEL. 


MADE FROM ATT 
HEAT INSULATION 
Prevents heat waste through boiler walls and settings, 
reduces fuel costs, maintains uniform temperatures. 
Write for Bulletin P-6c. 
CELITE PRODUCTS COMPANY 
Celite Products, Ltd., Montreal, Canada. 
New York, Chicago, San Francisco, Baltimore, Boston, Buffalo, Cincinnati, Denver, 
Cleveland, Detroit, Los Angeles, New Orleans, Philadelphia, Pittsburgh, St. Louis. 
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[RVING SUBWA 


THE FIREPROOF VENTILATING FLOORING 


AVOEUACAAETOARETELTOEUEUSUEVOUOUEUESHUDONPRENRDES = SANNOUNNNEOALAELUEAUEOENOSCUSNAUCUONENTONOUOEOOEL 


A floor of Irving Subway is per- 
manently smooth, yet permanently 
non-slipping—a paradox hard to 
be grasped except by those who 
have had actual “foot experience” 
with this open steel flooring. There 
is all the shock-resistance and 
wear-resistance needed to stand 
hard service—and yet that com- 
fortable, foot-gripping surface is 
never lost. Safety and comfort 
are inbuilt features of this all-steel 
open flooring—as lasting as the 
structure of the Irving Subway. 
Let us send Catalog 4A4. 


CRANES 


Full Revolving 
No Outriggers 
Motor Truck 
Mounting 
Send for 
Bulletin No. 22 
The Universal Crane Co., 1169 Swetland Bldg. Cleveland, O. 
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SMU TMTUEL 


ELECTRIC CRANES 

HAND CRANES 

ELECTRIC HOISTS 
SEND FOR BULLETINS I-BEAM TROLLEYS 


MARIS BROS., Philadelphia 
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NORTHERN ENGINEERING WORKS 
DETROIT. MICH. U.S.A. 


IRVING IRON WORKS Co. 
LONG ISLAND CITY. N.Y..U.S.A. 


Manufacturers of 
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Seneca 
[RVING SAFSTEP [pperesperrrms 


ABSOLUTELY NON-SLIPPING ALWAYS 


SS 


Clam Shell, Orange Peel, Electric Motor, and 
Drag Scraper Buckets for all excavating, dredg- 
ing and rehandling purposes. Ask for 
Catalog 43, or consult our engineers gratis. 


The Hayward Co., 50-60 Church St., N. Y. 
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AKVILLE, Ontario, like 60 other Ontario : 

towns, has no fear of water shortage. z 

= The town pumping station has been equipped : 
2 with a STERLING Internal Combustion : 
= engine. i 
z Should the regular pumping system fail, or be 5 
= shut down for overhauling or repairs, or in 5 
= case of fire, a STERLING engine is standing : 
= by ready for immediate duty. Z 
2 Sterling Internal Combustion engines, direct E 
= drives for generators, and centrifugal pumps, : 
2 when employed for peak load and standby, z 
= can save in the cost of power. z 
i STERLING engine driving alternately either a lighting generator or a Goldie z 
= & McCulloch Co., Ltd., Rees Roturbo pump of 1200 G.P.M. capacity in the pump- = 
= ing station at Oakville. Speed is 1200 r.p.m. : 
5 Single units to 300 H. P. Speeds to 1500 Revolutions. : 
: Fire your Boilers economically, according to the normal load and use STERLING engines on peak loads. i 
2 Operate the STERLING steadily when overhauling the boilers or repairing machinery. Use the i 
= STERLING on the fire pump. : 
: Dept. C-2, Buffalo, N. Y., U. S. A. : 
esrouvvvonsovvvvcrnoecsvucevcevvoccvevescocecucevvseccccaveveconovevceeeouccvscercceseseeeeneveenvnsascensecssesneoruoeescecoensesevrensenceeuvensenooocevsessenocssotsnevsvecsucovesarasovssoensevceveceecoceseseceovecsesecuceseeenccaseovenocnsevecsecneeesseesvnvenececenscencoceesveneneveveseeUORORTR 


AMERICAN STATIONARY 
DESIGNERS AND BUILDERS 120 TO 3300 B.H.P. 
OF 


DIESEL ENGINES MARINE 


SINCE 1898 600 TO 3000 S.H.P. 


BUSCH-SULZER BROS. - DIESEL ENGINE CO., St. Louis, U. S. A. 


NEW YORK, 60 BROADWAY SAN FRANCISCO, RIALTO BLDG. 
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MVANVICODIWWARD 


PessureGOVERNOR 


Is today undoubtedly the most highly developed 
Governor for water wheels and is backed by an 
organization capable of meeting any special require- 
ment or condition that may arise. 

The profitable operation of a hydro-electric plant is 
largely dependent on the governing of the turbine. 
The selection of Woodward Governors insures the 
best results from the start, prompt service and free- 
dom from expensive delays. 


Woodward Governor Company 
Rockford, Hlinois 
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‘LOMBARD 


WATER WHEEL 
GOVERNORS 


Powerful, quick-acting oil- 
pressure governors in sizes 
and types for any applica- 
tion or special condition. 
For many years, the name 
LOMBARD has stood 
for reliable service 
and closest regulation 
obtainable. 
THE 
LOMBARD 
GOVERNOR CO. 


ASHLAND, MASS. 
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DETROIT ELECTRIC FURNACES 


will 
Build Power Business 


Most Rapid and efficient for making 
Tool Steels, Alloy Steels, Forging Steel 
Steel Castings, Malleable Iron Ghay Iron 
PITTSBURGH ELECTRIC 


*P. 1125, PITTSBURGH,PA. 
Dn 


for 
THE CENTRAL STATION 


Let us heip increase your revenue 
Detroit Electric Furnace Co. 
645 BOOK BLDG., DETROIT 


AAALAC TATTLE ETUDE UATE NETO N TON EETUCE ADEA UNEOUSCA NAAT UAE UOSEUEUETONE OURO N OTE nee ee 


SUP EATUCOCEASEDELENA EDA ERAU EET TENET EAE EEO EE 


i 








ELECTRICAL WORLD 


VOL. 82, NO. 26 


A oe ele ose ole ole oleh) odreh a 


Editorial Scope of Industrial Engineer in dealing with. the maintenance and operation of 


electrical a 


associated mechanical systems in Mills and Factories. 


The four elements of maintenance and operation discussed along, the line of Power Service between 
substation or plant switchboard and machines engaged in production. 


———— ELECTRICAL ELEMENTS ———~|-—— MECHANICAL ELEMENTS ———-~|—- 


POWER 
STATION 


Be. 1- Electrical Power Service 

] And ite Dietribution--All transformer 
substations, seitohbeards, feeder and 

| Dranon electrical circuits, pane) 

| Doarde and cabinets, sotore and contre) 
devices, together with the instrusente, 
devices and supplies needed in ineta)- 
lation and aaintenance. 


__REPAIR _ 
ELEMENTS 


fo. B-- Meotrical and Kecnanioal Power 
Gervice to and at Machines-- All eleotrical 
And Besociated sechanical equipment used to 
control, convert or transmit power in al) 
Gepartaente of a works and apply it te 
machines employed in produetion processes 


Bo.4-— Repair Service ~-Ali 
* 


Beobanioal equipeent ig groupe 1, 
a and 3. 


Bo. S— Material-Mandling Service detecen 
Mobines and Departmente—All electrical and 
associated meohanioal peent and devices 
that handle or transport aateriale between 
Goparinente and deteeen meonines. 


Editorial Plan and Scope of 
Industrial Engineer 


HE editorial service of Industrial Engineer is wrapped 

around the practical details of everyday jobs. For 
men responsible for the operation and maintenance of 
electrical and associated mechanical systems in all indus- 
trial works it is their handbook for better operating 
practices, the ways other men are handling maintenance 
problems. Moreover, it is their guide to reduced opera- 
ting costs and the elimination of waste through reduction 
of costly shutdowns. 


Articles which appear in the paper 
deal with the problems that lie 
along the path of power service 
that extends from the point where 
power service is received in the 
plant through all the equipment which represents power 
service up to the pulley of the machine engaged in actual 
production, 


The Path of 
Power Service 


In this line or path of power service Industrial Engineer 
takes up all of the electrical and associated mechanical 
parts of the units or systems involved and along this path 
of power service lies the equipment for which /ndustrial 
Engineer renders an advertising service. 


Men in charge of works operations 
in industrial plants are interested 
these days in production control 
methods and other ways of keeping 
production at a maximum in quan- 
tity and in economy. They are looking for men who pos- 
sess imagination, initiative and an ambition to take on the 


Responsibility 
of Readers 


responsibility of executing ideas and plans that will keep 
works equipment and processes running smoothly, eco- 
nomically and without costly interruptions. 


In every works this responsibility for production is car- 
ried by a group of men—those who supervise work and 
those who actually carry out its details. The men on 
whom this responsibility rests are the men who read 
Industrial Engineer. 


To these groups Jndustrial Engi- 
neer is presenting definite analyses 
of how work is done in different 
kinds of plants with step-by-step 
procedure and the results which 
have been accomplished together with the methods which 
have brought these about. In brief, the articles presented 
are written around the practical details of everyday work 
in industrial plants—such work as inspection, overhauling 
and. repair—and deal with these jobs exactly as a man 
faces them when they come to him. They take up each job 
step by step as he proceeds in the work so that he gets a 
full rounded view of the problem which is discussed be- 
cause it is presented in exactly the way he must handle it. 


Practical Service 
Provided 


Industrial Enginer is making a particular effort to in- 
clude among its readers those men in whom their superiors 
are sufficiently interested to urge serious study and im- 
provement of methods, which always leads to better re- 
sults and develops men for larger responsibility. 


Electrical and Associated Mechanical Systems in Mills and Factories 
1570 Old Colony Bldg., Chicago, III. 
A McGraw-HiL__ PuBLICATION 
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A 
Lubricated 
All Metal 
Flexible 
Coupling 


Send for Catalog 


The BARTLETT HAYWARD CO. 


Baltimore, Maryland 


MM 
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A. C. Motors 


Sizes 1/20—1g4—1/6—%4 Hp. 
Used by leading manufacturers of washing 
machines, Ironers, and various Appliances. 
Send us your specifications for prices. 
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‘ ELECTRIC COMPANY . 
2644 W. Congress St., Chicago 
Mfrs. of Flashers, Color Hoods, Etc. E 
HOUEOEEAOOLONAAAUNAAROLASUAEAEANGUOOONONLUEOEUOGUOONOSOOCONLONGEUOSOOUSEUOUOOOOOO 
. a: 
= Ball Bearing Motors 
= Direct and Alternating Current up to 75 hp. Also 
generators and alternators in horizontal and vertical 


and motor generator sets. We build motors 
Ask for more data. 


Star Electric Motor Co. 


Miller St. and N. J. R. R. Ave., 
Newark, N. J. 
MMMM 


types, 
to meet your requirements. 
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: O-Z Hand Tachometer : 
= Speeds at a glance, No timing , = 
= ‘Dead Beat’ Accurate ' z 
= Han ape ( we q: 
= Tachograph _ a ON a | s 
= Draws hie charts er mE 
3 of speeds—-30-24,000 os Z 
2 B.P.M. : 
= Circulars on request : 
= O. Zernickow, 13 Park Row, N. Y. 5 
EHH 
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ILENT CHAIN DRIVES 


MORSE CHAIN CO., ITHACA, N.Y. 


There is a Morse Engineer near you 
(ATLANTA, GA 





No breakdowns on ac- 
count of repairs. No 
loss of production 
through loss of power. 
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WASHERS—tThat’s Us 


Brass, Steel and Copper Washers. 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Dei.veries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston, Mass. 
i | 


CHICAGO, ILL. 
CLEVELAND. OHIO 
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Kutchnay 


The ancestral god of the India bride frequently 
accompanies her—taking up his abode on some 
article of her trousseau. 


No one knows how he has come (kutchnay)— 
but he sticks—and showers his blessings on the 
household. 


But blessings come only when the bride has been 
a good gal. 


And in much the same way you'll find that when 
you tie up to a new kind of carbon brush—like 
the bride the brush brings with it a new spirit 
among the operators—good, if the brushes have 
Morganite purity—and bad, of course, if the 
brushes have no character behind them. 


Morals in brush making beget morale in motors. 


yy 


Main Office and Factory: 
519 West 38th St., New York 


DISTRICT ENGINEERS AND AGENTS 
Pittsburgh, Electrical Engineering & Mfg. Co., 909 Penn Ave. 


Cincinnati, Electrical Engineering & Mfg. Co., 607 Mercantile Library 
Building. 


Cleveland, Electrical Engineering & Mfg. Co., 422 Union Building. 
Buffalo, Electrical Engineering & Mfg. Co., 409 Lafayette Building. 
Philadelphia, Electric Power Equipment Corp., 412 North 18th St. 
Baltimore, O. T. Hall, Sales Engineer, 1926 Edmondson Ave. 
Revere, Mass., J. F. Drummey, 75 Pleasant Street. 

Los Angeles, Special Service Sales Co., 502 Delta Building. 

San Francisco, Special Service Sales Co., 202 Russ Building. 


Toronto, Can., Railway & Power Engineering Corp., Ltd., 131 
Eastern Ave. 


Te 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in this Issue 


with Names of Manufacturers and Distributors 


Readers interested in any articles not listed in these pages are cordially invited to inform us of 
their wants and every effort will be made to put them in touch with the proper manufacturers. 


Air Compressors 


Allis-Chalmers Mfg. Co 
General Electric Co. 
Westinghouse Blec. Mfg. Co 


Air Ejectors 
Elliott Co. 


Air Washing & Conditioning 
Apparatus 


American Blower Co. 
Reed Air Filter Co. 


Alternators 
Burke Elec. Co. 


Anchors, Guy 
Hubbard & Co. 


Armatere Repair Machy. 
Electric Service Supplies Co 


Bars, Reinforced 
Pacific Coast Steel Co. 


Batteries, 
Dry 
Western Electric Co. 


Battery Charging Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Ward-Leonard Elec. Co. 
Westinghouse Electric 
Mfg. Co. 


& 


Bearings, Ball 
S8.K.F. Industries 


Blowers 


American Blower Co. 
Buffalo Forge Co. 


Blowers, Steam Driven 
Terry Steam Turbine Co, 


Boiler Room Instrumente 
(See Instruments) 


Bollers 
Steam 


Connelly Boiler Co., D. 


Water Tube 
Babcock & Wilcox 
Bigelow Co. 
Connelly Boiler Co., 
Wickes Boiler Co. 


Co. 
D. 


Bolts, Expansion 
Hubbard & Co. 


Bond Testers 
Roller-Smith Co. 


Books, Technical 
McGraw-Hill Book Co,, Inc. 


Boosters 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ridgway Dynamo & Eng. 


Co 
Westinghouse Electric & 
Mfg. Co. 


Boxes 


Fuse 

G & W Elec. Spec. Co. 
General Electric Co. 
Metropolitan Device Corp. 
Schweitzer & Conrad, Inc. 
Westinghouse Electric 
Mig. Co 


& 





Junction and Outlet 

Chicago Fuse Mfg. Co. 

G & W Elec. Spec. Co. 
General Electric Co. 
National Metal Molding Co. 
Westinghouse Electric & 
Mfg. Co. 

Meter and Service 

General Electric Co, 
Metropolitan Device Corp. 
Westinghouse Elec. Mfg. Co. 


Brackets and Pins, Metal 
Hubbard & Co. 

Line Material Co. 
Pittsburgh Transformer Co. 


Brushes, Dynamic & Carbon 


Jeandron, W. J. 
Morganite Brush Co. 
National Carbon Co. 


Buckets, Clamshell, 
vating and Grab 


Hayward Co. 


Exca- 


Buildings, Steel 


Delta-Star Elec. Co. 
Milliken Bros. Mfg. Co. 


Bus Bars 
Copper 
American Brass Co. 


Bus Bar Supports 

Delta Star Electric Co. 
Electric Power Equip. Corp. 
Electrical Development 
Mach. Co. 

General Electric Co. 

way & Industrial Eng. 


oO. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. Mfg. Co, 


Bushings 
National Metal Molding Co. 


Cable (See Wires & Cables) 


Cable Machinery 


American Ins. Machy. Co. 
New England Butt Co, 


Cable Racks, End Bells and 
Accessories 

Elec. Engineers Equip. Co. 
G & W Elec. Spec. Co. 
Hubbard & Co. 
Metropolitan Device Corp. 


Chains 


Silent Power Transmission 
Morse Chain Co. 


Circuit Breakers 
Condit Elec’l Mfg 
General Electric Co 
Roller-Smith Co. 
Schweitzer & Conrad, Inc. 
Sundh Electric Co. 
Westinghouse Elec. Mfg. Co. 


Co. 


Clamps 
Ground Connection 
General Electric Co. 
Westinghouse Elec. Mfg. Co. 
Guy 


Hubbard & Co. 


Cleats 

Blake Signal & Mfg. Co. 
Electrical Development & 
Mach. Co. 

Imperial Porcelain Wks, 
Thomas & Sons Co., R. 


Clips 


Cable 
Hubbard & Co. 


Clutches, Magnetic 
Cutler-Hammer Mfg. Co. 


Coal and Asb Handling Ma- 
chinery 


Combustion Engineering 


orp. 
Fuller-Lehigh Co. 
Hayward Co. 


Coil Winding Tools 
Elec, Service Supplies Co. 


Coils, Armature, Field and 


Magnet 
Belden Mfg. Co. 
Coto-Coil Co. 

Dudlo Mfg. Co. 
General Electric Co. 


Coils, Choke 

Delta Star Elec. Co. 
General Electric Co. 
Hi-Voltage Equip. Co. 
Railway & Industrial 
Co. 


Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 

Commutators 

Cameron Elec. Mfg. Co. 


Eng. 


Condensation Products 
Bakelite Corp. 

Condensite Co. of Amer, 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Condensers 

Static 

Wireless Spec. App. Co. 
Steam 

Allis-Chalmers Mfg. Co. 
Elliott Co. ; 

General Electric Co. 
ee Elec, & Mfg. 


0. 
Worthington Pump & 
Machy. Corp. 
Condensers, Rotary Jet 
Manistee Iron Works 


Conduit Fittings 
Chicago Fuse Mfg. Co. 


Conduit 
Interior 
American Circular Loom 
Company , 
National Metal Molding Co. 


Connectors and Terminals 


Electric Power Equip. Corp 

General Electric Co. 

Sherman Mfg. Co., H. B. 

Wertenenee Elec. & Mfg. 
0. 


Construction Engineering 
(See Directory of Engi- 
neers) 


Contact Rail Material 
Electric Service Supplies Co. 


Controllers 

Electric Automatic 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 


Motor 

General Electric Co. 

Sundh Electric Co. 

ero Elec. & Mfg. 
0. 


Cord 


Arc Lam 

Samson 

Flexidle 

—s Rubber & Ins. Wire 
o. 

Okonite Company, The 

Trolley 

Samson Cordage Co. 


2 
Cordage Works 


Couplings 
Flexible 
Bartlett Hayward Co. 


Crane Motors 

General Electrie Co. 

Vigetnetomee Elec, & Mfg. 
0. 


Cranes 

Electric 
Universal Crane 
. Locomotive 
Universal Crane 
Motor Truck 
Universal Crane 
Portable 
Universal Crane Co. 
Traveling 

Maris Bros. 

Northern Eng’g Works 


Co. 
Co. 
Co. 


Cross Arms 
Hubbard & Co. 


Railway & Industrial Eng. 


0. 
Thomas & Sons Co., R. 
Western Electric Co. 


Cutouts 


Chicago Fuse Mfg. Co. 

G & W Elec. Spec. Co. 

General Electric Co. 

Metropolitan Device Corp. 

Schweitzer & Conrad, Inc. 

Yepenoues Elec. & Mfg. 
0. 


Deaerators 
Elliott Co. 


Drills 
Brick 
Hubbard & Co. 


Electromagnets 
Coto-Coil Co., The 


Elevators, Coal 
Gifford-Wood Co. 


Engineers, Consulting and 
Contracting 


(See Directory of Engi- 
neers) 


Engines 


Diesel 


Busch-Sulzer Diesel 
Eng. C 


Oo. 
Lombard Governor Co. 


Internal Combustion 
Allis-Chalmers Mfg. Co. 


Bros. 


ELECTRICAL WORLD, Readers’ Service Department, 10th Ave. & 36th St., N. Y. C. 


z 
Busch-Sulzer Bros. 
Eng. Co. 
Lombard Governor Co. 


Sterling Engine Co. 


Steam 

Allis-Chalmers Mfg. Co. 

— Dynamo & Eng. 
Oo. 


Diesel 


Excavating Machinery, 
Motor Driven 


Hayward Co. 


Experimental Apparatus 


Biddle, James G. 
Leeds & Northrup Co. 


Fan Motors 

Century Electric Co. 

Colonial Fan & Motor Co. 

Diehl Mfg. Co. 

General Electric Co. 

Peerless Electric Co. 

Western Electric Co. 

gerenemee Elec, & Mfg 
oO. 


Fans (Exhaust and Ven- 
tilating) 

American Blower Co. 

Buffalo Forge Co. 

Century Electric Co. 

Diehl Mfg. Co. 

General Electric Co. 

Kimble Elec, Co. 

Westinghouse Elec, & Mfg 
0. 


Stoker 
Buffalo Forge Co. 


Fans, Turbine Driven 
Terry Steam Turbine Co. 


Fibre (See Insulating Ma- 
terial) 


Fire Brick 
Celite Products Co. 


Fixtures, Outdoor Lighting 
Line Material Co, 


Flooring 
Grating 
Irving Iron Works 
Metallic 
Irving Iron Works 


Furnaces 
Electric 
Detroit Electric Furnace Co 
Electric Furnace Constr. 


Co. 

Pittsburgh Elec. Furnac® 
Corp. 

Pulverized Fuel 
Combustion Engr. Co. 
Fuller-Lehigh Co. 


Fuse Plugs 
Delta-Star Electric Co. 


Fuses 

High Tension 

Délta-Star Electric Co. 
Elec. Engineers Equip. Co. 
Schweitzer & Conrad, Inc. 
Refillable 

Bussmann Mfg. Co. 
Chicago Fuse Mfg. Co. 
Renewable 

Westinghouse Electric & 
Mfg. Co. 
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They Wk 


San Francisco Office: 
Chicago Office: 1657 Monadnock Block 


Canadian Distributors: Lyman Tube & Supply Co., Ltd... 





CORRECT IT 


USE LE CARBONE CARBON BRUSHES 


fr themes 


COST MORE PER BRUSH 
COST LESS PER KW.H. 


W. J. Jeandron 


343 Madison Avenue, New York 
Pittsburgh Office: 634 Wabash Bldg. 
525 Market Street 


Montreal and “Toronto 


ELECTRICAL WORLD 
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on request 
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system, 
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PCC 


Ball Bearings are standard above 2 hp. 
bars and end rings integral, electrically indestructible. 
prevents oil-saturated windings 
relatively clean motor interior. 


S. A. WOODS MACHINE CO. 


MOTORS 


Alternating Current Equipment 


Variable Speed Single Phase Motors 
Fans 


Booklets KIMBLE ELECTRIC COMPANY 


Blowers 


637 N. Western Ave., Chicago, U. S. A. 
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V OODS 40°C. Motors are guaranteed to operate with 25% 
tinuous overload without exceeding 


(MOTOR DIVISION) 


BOSTON, MASS., U. S. A. 
sHv.uegguuuuuvvucvensdvvcanenenveeaceeegeneacsuuuoueosuasevevesgggesanegcecceneeueaaquuuausuivvseeseveeeeceeceeeeeceeaceeaacovaoavovvuvvvvveeeneeneesenpntntae 
HUUUUAUUaegunanungnagggusceseaqouuaceenenunvuceenensoonucvenscaucoeeegcauusocnensguaneeesauooceeeeeccuaeceeviacoeeeeveccceeevecgnucoeveevuanooeeeensaaeeeana 


ZO =) E a i Adaptable through interchangeable 


parts to many different machines. 

1 to 5 H.P. motors, D.C. or A.C. 
Write for bulletin 

Zobell Electric Motor Corp.,Garwood, N. J. 


MUU 


50°C. 
Rotors cast wound, havin 


and ensures a dry an 


Controllers 


CUUEEECUAA LUNE 


aut 


= 


con- 
temperature rise. 


g 
Ventilating 
d 
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Crocker -Wheeler 


Form L Direct Current 


MOTORS 


115, 230 and 550 Volts 













Motors 1/16 to 7, Hp. Generators 
0.35 to'5 K.W. 


Time Tested 


The C-W Form L is a small motor used in 
hundreds of ways and known widely for its 
remarkable durability and 
characteristics. 


trouble-proof 
Often subjected to rough 
treatment and neglect by laymen, this motor 
has been remarkably successful, not because 
of any one special feature, but because of 
the careful design and construction of every 
detail. And this applies to all C-W ma- 
chinery. It is the chief reason why Crocker- 















Wheeler equipment possesses its enviable 
reputation for reliability. 







In small motor generator sets, as belted or 
direct connected exciters or wherever small 





amounts of direct curent power are re- 
quired, C-W Form L Generators should be 
specified. 






CROCKER-WHEELER CoO. 
Ampere, N. J. 












New York Chicago Pittsburgh Baltimore 
Boston Cleveland Detroit New Haven 
Buffalo Birmingham Philadelphia San Francisco 











Foreign Distributors: International Western Electric Co. 
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Standard 

Bussmann Mfg. Co. 

Chicago Fuse Mfg. Co. 
Condit Elec’l Mfg. Co 
Electrical Development & 
Mach. Co. 

Metropolitan Device Corp. 
Western Electric Co. 
Westinghouse E. & M. Co. 


Gauges, Recording 
Bristo! Co., The 
Foxboro Co., The 


Gearing, Silent Flexible 
Morse Chain Co. 


Gears 


Diamond State Fibre Co. 
General Electric Co. 


Co 
Westinghouse Elec. & Mfg. 


Generating Sets, Motor 


Burke Electric Co. 

General Electric Co. 

a nenenee Elec. & Mfw. 
0. 


Generaturs 
Burke Elec. Co. 


Generators, Coolers 


American Blower Co. 
Buffalo Forge Co. 


Grating 
Irving Iron Works Co. 


Grease Extractors 
Elliott Company 


Ground Clamps 
Sherman Mfg. Co., H. B. 


Etc. 
Electric Co. 


Grounds, 
Paragon 


Lair Dryers 
Shelton Elec. Co, 


Hangers 


Cable 
Hubbard & Co. 


Heaters 


Water Feed 
Worthington Pump & 
Machy. Corp. 


fleating Devices 


Cutler-Hammer Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Heating and Ventilating Sys- 
tems 


American Blower Co. 


Hoists 


Steam and Electrical 
Allis-Chalmers Mfg. Co. 


Indicators, Speed 
(See Tachometers) 


Biddle, James G. 


Inspection and Tests 


Electrical Testing Labora- 
tories 


Instrument Test Switcher 


Electrical Development & 
Mach. Co. 


Instrument Transformers 
General Electric Co. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg. 
Co, 


Instruments 

Boiler Room 

Foxboro Co. 

General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


ELECTRICAL WORLD 


Graphic 

Biddle, James G. 

Bristol Co., The 

General Electric Co. 
Westinghouse Elec. & Mfg. 


Co. 

Zernickow, O. 

Indicating 

Foxboro Co. 

General Electric Co. 
Roller-Smith Co. 

Wagner Electric Corp. 
Vpounamouse Elec. & Mfg. 


integrating 

Biddle, James G. 

Duncan Elec. Mfg. Co. 
General Electric Co. 
Sewickley Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 


Scientific and Testing 
Service 

Biddle, James G. 

General Electric Co. 

Leeds & Northrup Co. 

Metropolitan Device Corp. 

Research Lab. of G. BE. Co. 

Roller-Smith Co. 

ae Elec. & Mfg. 
o. 


Insulating Machinery 
American Ins. Machinery 


Co. 
New England Butt Co. 


Insulating Material 
Cement 4 
Condensite Co. of America 


Composition, Cloth and 
Paper 


Irvington Varnish & Ins. Co. |! 


Compounds, Paints and 
Varnishes 

Garfield Mfg. Co. 

General Electric Co. 

Irvington Varnish & Ins. Co. 
Packard Electric Co. 
Redmanol Chem. Prod. Co. 
Westinghouse Elec. & Mfg. 
Co. 

Fibre 

Continental Fibre Co. 

Diamond State Fibre Co. 

Wilmington Fibre Spec. Co. 
Laminated Phenolic Con- 
densation Products 
Bakelite Corp. 

Condensite Co. of Amer. 
Continental Fibre Co, 
Diamond State Fibre Co. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 
Westinghouse Elec. & Mfg. 
Co. 

Lava 

American Lava Co. 
Kirchberger & Co., Inc., M. 

Steward Mfg. Co., D. M. 
Mica 

Munsell & Co., Eugene 
Molded 

Bakelite Corp. 

Condensite Co. of Amer. 
Cutler-Hammer Mfg. Co. 
Garfield Mfg. Co. 

General Bakelite Corp. 
Redmanol Chem. Prod. Co. 
Paper 

Diamond State Fibre Co. 

Irvington Varnish & Ins. Co. 
Silk 

Irvington Varnish & Ins. Co. 
Ryle & Co.. Wm. 
late 
Portland-Monson Slate Co. 

Tape &€ Webbing 

General Electric Co. 

Okonite Co., The 

Packard Electric Co. 

Westinghouse Elec. & Mfg. 
Co. 

Wax Paper 

Candy Company, Ine. 


Insulation, Electric 


Bakelite Corp. 

Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Insulator Pins 


Hubbard & Co. 
Thomas & Sons Co., R. 


, Insulators 


Glass 
Hemingray Glass Co. 


Lapp Insulator Co., Inc. 
Locke Insulator Corp. 


Porcelain, Composition 

General Porcelain Co. 

Imperial Porcelain Works 

Lapp Insulator Co., Inc. 

Locke Insulator Corp. 

Ohio Brass Co. 

Thomas & Sons Co., R. 

ne Elec. & Mfg. 
0. 

Post Type 

Delta Star Electric Co. 

Electrical Development & 
Mach. Co. 


Jacks, Pole Pulling and 
Straightening 


Westingeee Elec. & Mfg. 
0. 


Laboratories 


Electrical Testing Labora- 
tories 


Lamps 

Arc 

General Electric Co. 

Vipetinghoupe Elec. & Mfg. 
0. 


Incandescent 

ew Elec. Lamp. 
oO. 

General Electric Co. 

Western Electric Co. 

Miniature 

Generali Eleetric Co. 


Lightning Arresters 


Delta Star Elec. Co. 

Electric Power Equip. Corp. 

Elee. Service Supplies Co. 

Electrical Engineers Equip. 
Co. 

Electro Service Co 

General Electric Co 

Hi-Voltage Equipment Co. 

Hubbard & Co 

Railway & Indus. Engr. Co. 

Schweitzer & Conrad, Inc. 

Shaw, Henry M. 

ow Elec. & Mfg. 
0. 


Line Material 
Anderson Mfg. Co.., 


J. ; 

Archbold-Brady Co. 

G & W Elec. Spec. Co. 

Electric Service Sup. Co. 

General Electric Co. 

Hubbard & Co. 

Line Material Co. 

or Elec. & Mfg. 
0. 


A. & 


Loaders, Coal 
Gifford-Wood Co. 


Lugs 
Sherman Mfg. Co., H. B. 


Magnets 


Coto-Ceil Co. 
Dudlo Mfg. Co. 
Elec. Controller & Mfg. Co. 


Manganin 
Baker & Co., Inc. 


Meter Testers 


General Electric Co. 
ao Elec. & Mfg. 
oO. 


Meters, Electric & Flow 
(See Instruments, Electric 
& Boiler Room) 


Mining Machinery 
Allis-Chalmers Mfg. Co. 


Molded Insulation (See In- 
sulation, Molded) 


Molding, Metal 
National Metal Molding Co. 


Molding Materials 


Bakelite Corp. 

Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem, Prod. Co. 


Motors 


Allis-Chalmers Mfg. Co. 

Baldor Electric Co. 

Burke Elec. Co, 

Century Electric Co. 

Colonial Fan & Motor Co. 

Crocker-Wheeler Co, 

Diehl Mfg. Co. 

Electro-Dynamie Co. 

General Llectric Co. 

Gregory Electric Co, 

Imperial Elec. Co 

Kimble Electric Co. 

Peerless Electric Co. 

Reliance Elec. & Eng. Co. 

masway Dynamo & Eng. 
‘0 


Star Elec. Motor Co. 
Sturtevant Co., B. F. 
Wagner Electric Corp. 
Western Electric Co. 

& is. 


Westinghouse Elec. 
Woods Mach. Co., S. A. 
Zobell Elec. Motors Co. 
Small 


Reynolds Electric Co. 


Oil Engines (See Engines) 


Oil Pressure Governors 
Lombard Governor Co. 


Packing 


General Electric Co. 
Westinghours Elec. & Mfg. 
oO. 


Panel Boards 


General Electric Co. 
Westinghouse Elec. 


& Mfg. 
Co. . 


Panels, Switchboard 


Allis-Chalmers Mfg. Co. 

General Elec. Co. 

onenoume Elec. & Mfg. 
0. 


Penstocks 
Pelton Water Wheel Co. 


Photometric Apparatus 
Leeds & Northrup Co. 


Pipe Coils 
Superheater Co. 


Pipe Frame 
trical 


Schweitzer & Conrad, Inc. 


Fittings, Elec- 


Pipe 
Riveted Steel 
Riter-Conley Co. 


Platinum 
Baker & Co., Inc. 


Plugs 


Cutler-Hammer Mfg. Co. 
National Metal Molding Co. 


Plugs, Attachment 
Cutler-Hammer Mfg. Co. 
General Elec. Co, 
ee Elec. & Mfg. 

0. 


Pole Line Hardware 
Electric Service Sup. Co. 
Hubbard & Co. 

Line Material Co. 
Western Electric Co. 


Poles, Reinforcing of 
Hubbard & Co. 


Poles 

Iron 

Archbold-Brady Co. 
Steel 

Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 

Wood 

Bell Lumber Co. 

Naugle Pole & Tie Co. 
Northern Pole & Lumber 


Co. 
Partridge Lumber Co., T. M. 
Western Elec. Co. 


VOL. 82, No. 26 


Porcelain (See Insulating 
Material, China and 
Porcelain 


Posts, ‘Wood 
Naugle Pole & Tie Co. 


Potentiometers 

Biddle, James G. 

Leeds & Northrup Co. 

Westinghouse Elec. & Mfg. 
0. 


Potheads 

Electrical Developme: 
Mach. Co. openion 
G & W Elec. Spec. Co. 


Projectors, Flooulights 
Electrie Service Supplies Co 


Protective Devices 

Electric Power Equip. Ct. 

General Electric €o.” == 
Metropolitan Device Corp. 

ee & Industrial Eng. 


oO. 
Boller Saath Co. 
Schweitzer & Conrad, Inc 
Westinghouse Elec. & M?g. 
0. 


Pulverized Fuel Equipment 
Combustion Engineering 
Cor 


Fuller-Lehigh Co. 


Pumps 


Boiler Feed 
Lecourtenay Co. 
Worthington Pump & 
Machy. Corp. 
Centrifugal 
Allis-Chalmers Mfg. Co. 
Chicago Pump Co. 
Lecourtenay Co. 
Manistee Iron Works 
Pelton Water Wheel Co. 
Terry Steam Turbine Co. 
Worthington Pump & 
Machy. Corp. 

Power 

Lecourtenay Co. 
Worthington Pump & 
Machy. Corp. 
Reciprocating 
Allis-Chalmers Mfg. Co. 
Terry Steam Turbine Co. 
Steam 

Worthington Pump & 
Machy. Corp. 


Pyrometers 

Bristol Co., The 
Leeds & Northrup Co. 
Taylor Instrument Co. 


Radio Apparatus 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

General Radio Co. 

Roller-Smith Co. 

Westinghouse Elec. & Mfg. 
0. 


Rail Bonds 


American Steel & Wire Co 
Ohio Brass Co. 


Ranges 


Wigstinghouse Elec. & Mfz. 
0. 


Rectifiers 

General Electric Co. 

Valley Electric Co. 

omanaeee Elec. & Mfg 
0. 


Repairing (See Searchlight 
ection) 


Bonstead Elec. & Mfg. Co. 
Commonwealth Edison Co. 


Resistance Units 


Cutler-Hammer Mfg. Co. 
General Electric Co. 
Railway & Industrial Ene 


Co, 
Vigainetiouse Elec. & Mfg 
0. 
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ELECTRICAL WORLD 


When a Heavy Static Torque Is Required Install 








Temperature Rise not 
over 40° Centigrade 


teliance Electric 


a of 
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MPF 


MOTORS 


Imperial Electric Co. 
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MARBLE-CARD MOTORS 
Builders of Direct Current Ball 
Bearing Commutating Pole Motors 
% H.P. to 60 H.P. at In- 
duction Motor Speeds. 

Bulletin 200 contains complete 
information. 
Marble-Card Electric Company 

Gladstone, Mich 








* We specialize in moto 
to 150 hp. 


justable speed D.C, 


‘ 
& Engineering Co., 1046 Ivanhoe Rd., Cleveland, O. 
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constant and. ad- 
squirrel 
cage and slip ring A.C. 


REPULSION START INDUCTION 


Single Phase Motors 


for these motors are designed to give an initial 
starting torque of not less than 275% of full 
load torque with a starting current of not over 
275% of full load value. 
them especially adapted to driving plunger 


These qualities make 


pumps, printing presses, compressors, mixers, 
crushers, etc. 


THEY KEEP-A-RUNNING 


Century Electric Co. 
St. Louis, Mo., U.S. A. 


Sales Offices and Stocks in Principal Cities 


VACATUGUEA TEENA AEETAEETAEUTAA ENG UUEREAUEEA TOTALS 


Baldor Electric Motors 


Ball Bearing 


Single Phase 
Repulsion Type 


Horizontal and 
Vertical Design. 


SRAAADAAAAALLLAAALALLUGEGGONEEONEELOEA EEE MEET NDS 


Akron, Ohio 


Direct Current Semi and Totally 


Enclosed 


Polyphase Back Geared 





Superior in Quality. Competitive in Price. 
BALDOR ELECTRIC CO. 
4351-55 Duncan Ave. St. Louis, Mo. 
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DIEHL—ELECTRICAL—APPARATUS 


_ Alternating and Direct Current 


FANS—MOTORS—GENERATORS 


DIEHL MANUFACTURING COMPANY 


Elizabeth, New Jersey 
Boston Chicago New York Philadelphia 
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|| BURKE FLECTRICCO 


Motors, Alternators, cea Motor oN sce Sets, Transformers, 
Are Welding Equipment 
Bales Offices: Buffalo, Cleveland, Detroit, Erie, New York, Philadelphia, Pittsburg! 
Sales Agencies: Underwood Electric Co., Cincinnati; W. T. Osborn, Kansas City; 
Coast Equipment Company, San Francisco, Cal. 
TT TT 
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Rheostats 

Biddle. James G. 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

Sundh Electric Co. 

Valley Electric Co. 

nee Elec. & Mfg. 
o. 


Motor Speeed Regulating 
Ward Leonard Elec. Co. 
Starting and Controlling 
Ward Leonard Elec. Co 


Rivets 
Rome Brass & Copper Co. 


Rods 
Brass, Copper and Bronze 


American Brass Co. 
Rome Brass & Copper Co. 


Rolls 
Brass, Copper and Bronze 
Rome Brass & Copper Co. 


Rosettes 
National Metal Molding Co. 


Searchlights 


General Electric Co 
senanonee Elec. & Mfg. 
0. 


Second-Hand Aamerotns 
(See Searchlight Section) 


Archer & Baldwin 

Belyea Co., Ine. 
Brenholts, Roy 

Ellis, A. Lee 

Gregory Electric Co. 
Grey Steel Products Co. 
Hall & Co., Inc., Stephen 
Hemphill & Co., J. L. 
Klein & Co., Nathan 
Land, L. J. 

Lippman, H. 

Miami Conservancy Dist. 
Miller-Owen Electric Co. 
Moore & MacDonald 
National Power Machy. Co. 
Nussbaum Co., V. M. 
Power ne ae >. 

Randle Machy. Co. 

Ross Power Equip. Co. 
Sachsenmaier Co., George 
Se heinert Co.. R. 

Tiffany Electric Co. 
Wallace Co., Inc., 

Werby & Co., A. 
Wickes Mchy. Co. 
Zelnicker, in St. Louis 


Separators 
Oil 
Elliott Co. 


Steam 
Elliott Co. 


Sheets 

Brass, Copper and Bronze 
American Brass Co. 

Rome Brass & Copper Co. 


Electrical 
American Sheet & Tin Plate 


Co 
Wheeling Steel Products Co 


Metal 
American Sheet & Tin Plate 


Co. 


Signals 


Industrial 
Cory & Son, Inc., Chas. 


Silent Chain Drives 
Morse Chain Co 


Slate 


Portland-Monson Slate Co. 


Sockets and Receptacles 


Cutler-Hammer Mfg Co. 

General Electric Co 

National Metal Molding Co. 

=—ee Elec, & Mfg. 
0, 


Soldering Flux 


Blake Signal & Mfx. Co. 


Solenoids (See Coils, Arma- 
tures, Field and Magnet) 


ELECTRICAL WORLD 


Springs 


American Steel & Wire Co. 


Sprockets, Silent Chain 
Morse Chain Co. 


Staples 


American Steel & Wire Co. 


Blake Signal & Mfg. Co. 


Starters, Motor, Electric 


Condit Elec’l Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electric Co. 
Ward Leonard Elec. Co. 
enna Elec. 


Steam Specialties 
Power Specialty Co. 


Stokers 


American Engr. Co. 

Babcock & Wilcox Co. 

Combustion Engr. Corp. 

General Electric Co. 

Riley Stoker Co., Sanford 

— Elec. 
0. 


Mechanical 
American Engr. Co. 
Combustion Engr. Corp. 


Pulverized Coal 
Fuller-Lehigh Co. 


Stoves (See Ranges) 


Strainers 


Oil 

Elliott Co. 
Water 
Elliott Co. 


Structural Steel 


Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 


Sub-Stations, Outdoor 
Delta Star Elec. Co. 


Electric Power Equip. Corp. 
Elec’! Engineers Equip. Co. 


General Electric Co. 


eee & Industrial Eng. 


O. 

Schweitzer & Conrad, Inc. 

eae Elec. 
oO. 


Superheaters, Steam 
Babcock & Wilcox Co. 
Power Specialty Co. 
Superheater Co. 


Supplies (Electric Railway) 
General Electric Co. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Elec. 
Co. 


Switchboard Supplies 


Electric Power Equip. Corp. 
& Mfg. 


General Electric Co, 
Westinghouse Elec. 
Co. 


Switchboards 


Allis-Chalmers Mfg. Co. 
Anderson Mfg. Co., A. 


J. M. 

Condit Elec’l Mfg. Co. 
General Electric Co. 
Wagner Electric Corp. 
Western Electric Co. 


Westinghouse Elec. & Mfg. 


Co. 


Switches 

Air Break and Pole Top 
Condit Elec’! Mfg. Co. 
Delta-Star Elec, Co. 


Electric Power Equip. Corp. 
Co. 


Elec’] Engineers Equip. 
General Electric Co. 
Hi-Voltage Equip. Co. 


Railway & Industrial Engr. 


0. 
Schweitzer & Conrad, Inc. 


Westinghouse Elec. & Mfg. 


Co. 


Disconnecting 
Anderson Mfg. Co., 
J. M. 


& Mfg. 


& Mfg. 


& Mfg. 


& Mfg. 


A. &| Westinghouse Elec. 
Co. 


Delta Star Elec. Co. 
Electric Power Equip. Cup. 
Elec’] Engineers Equip. Co. 
Electrical Development & 
Mach. Co 


General Electric Co. 
Hubbard & Co. 
Schweitzer & Conrad, Inc. 
Tyemball Electric Mfg. Co. 


0. 
Westinghouse E. & M. Co. 


Float 

Cutler-Hammer Mfg. Co. 
Electric Service Supplies Co. 
General Electric Co. 
‘Hubbard & Co. 

Ohio Brass Co. 

Sundh Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 


Fuse 

General Electric Co. 

Metropolitan Device Corp. 

Schweitzer & Conrad, Inc. 

Westinghouse Elec. & Mfg. 
Co. 

Knife 

Condit Elec’l 

General Electric Co. 

Trumbull Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. 
Co. 

Ou 

Condit Elec’l Mfg. Co. 

General Electric Co. 

ees Elec. & Mfg. 
0. 


Remote Control 
Agee Mfg. Co.., 


Mfg. Co. 


A. & 
Cutler-Hammer Mfg. Co. 
General Electric Co. 


Payne Dean, Ltd. 


Sundh Electric Co. 

ae Elec. & Mfg. 
0. 

Safety Enclosed 

General Electric Co 

Trumbull Elec. Mfg. Co. 

eneneaee Elec. & Mfg. 
o. 


Series 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
— Elec. & Mfg 
0. 
Snap and Push Button 
Cutler-Hammer Mfg. Co. 
G & W Elec. Spec. Coa. 
General Electric Co. 
Western Electric Co. 
ee Elec. & Mfg 
0. 


Time 
Anderson Mfg. Co., A & 
J.M 


General Electric Co. 

Paragon Electric Co. 

oo Elec. & Mfg. 
0. 


Synchroscopes 


Roller-Smith Co. 

General Electric Co 

Schweitzer & Conrad, Inc. 

nee Elec. & Mfg. 
0. 


Tachometers 


Biddle, James G, 

Bristol Co., The 

Foxboro Co., The 
Zernickow, O 


Tanks 
Riter-Conley Co. 


Telephones 
Western Electric Co. 


Telephone Service 


American Tel. & Tel. Co. 


Testing Apparatus 
American Transformer Co. 
Biddle, James G 
General Electric Co 
Leeds & Northrup Co. 
Roller-Smith Co. 
apna paeiannd Elec, & Mfg. 

o. 


Testing Laboratories 


Electrical Testing Labora- 
tories 


Theatre Dimmers 


Cutler-Hammer Mfg, Co. 
General Electric Co. 
& Mfg. 


Thermometers 


Bristol Co., The 
Foxboro Co., The 


Ties 
Naugle Pole & Tie Co. 


Toaster 
Westinghouse Elec. & Mfg. 


Tools 


Construction 
Oshkosh Mfg. Co. 


Portable Elec. 
Leffel & Sons Co., James 
National Elec Mfg. Co. 


Tools, Linemen’s (See Line- 
men’) Supplies & Tools) 


Towers, 


Radio 
Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 
Transmission 
Archbold-Brady Co. 
Bile Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 


Transformers 


Allis-Chalmers Mfg. Co. 
American Transformer Co. 
General Electric Co. 
Kuhlman Electric Co. 
Moloney Elec. Co. 
Packard Electric Co. 
Pittsburgh Transformer Co. 
Wagner Electric Corp. 
Veena Elec. & Mfg. 
0, 


Instrument 
Roller-Smith Co. 


Transformers, Bell Ringing 


General Electric Co. 

Metropolitan Device 

Packard Electric Co. 

a Elec. 
Oo. 


Corp. 
& Mfg. 


Transmission, Silent Chain 
Morse Chain Co. 


Treads, Ladder & Stair, Non- 
Slipping 
Irving Iron Works Co. 


Tubes 

Brass, Copper and Bronze 
American Brass Co. 

Rome Brass & Copper Co. 


Turbines 

Hydraulic 

Allis-Chalmers Mfg. Co. 
Cramp & Sons Ship & Eng. 
Bldg., Wm. 

Pelton Water Wheel Co. 
Smith Co., 8. Morgan 
Worthington Pump & 
Machy. Corp. 

Steam 

Allis-Chalmers Mfg. Co 
General Electric Co. 
Kerr Turbine Co. 
Ridgway Dynamo 
Co 
Terry 
Westinghouse Elec. 
Co. 


& Eng. 


Steam Turbine Co. 
& Mfg. 


Turbo-Generators 

General Electric Co. 

Terry Steam Turbine Co. 
Westinghouse Elec. & Mfg. 
Co. 


Units, Resistor 
Ward Leonard Elec. Co. 


Valves 
Blow-0ff 
Elliott Co. 


Steam 
Ohio Brass Ce 


Vibrators 
Shelton Elec. Co 


Washers_ 
“Mass. ‘Machine Snop 
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Washing Machines 
Western Electric Co. 


me Wheels, Impulse Tur- 

es 
Allis-Chalmers Mfg. Co. 
Leffel & Sons ~ Yannis 
Pelton Water Wheel Co. 
Worthington Pump & 
Machy. Corp. 


Water Wheel Governors 
Lombard Governor Co 

Pelton Water Wheel Co. 
Woodward Governor Co. 


Wattmeters, Watt-Hour Me- 
ters (See Instruments) 


Welder 
Portable 
Ohio Brass Co. 
Rail Joint 
Ohio Brass Co. 


‘Welders, Are 


General Electric Co. 
Viirtiashouse Elec. & Mfg. 


Welding Apparatus 
Ohio Brass Co. 


Welding Machines 


General Electric Co. 
Westinghouse Elec. & Mg. 


Winding Machinery 
Coto Coil Co. 
New England Butt Co. 


Wires and Cables 
Aluminum 
Aluminum Co. of Amer. 
(ute 
ndiana Rubber & Ins. 
Wire Co. 
Bare Copper 
American Brass Co. 
“peetlenn Ins. Wire & Cuble 


American Steel & Wire Co. 
ee Copper Mining 


Illinois Wire & Cable Co. 


Copper Clad 

Standard Underground Ca- 
ble Co. 

Magnet 

American Enameled Magnet 
Wire Co. 

Belden Mfg. Co. 

Dudlo Mfg. Co. 

Roebling Sons Co., J. A. 
Western Electric Co. 

Magnet (Enameled) 

Dudlo Mfg. Co 
Miscellaneous 

Belden Mfg. Co. 


Resistance 
Hope Webbing Co. 


Rubber Covered 

and Weatherproo; 
American Ins. Wire & Cable 
Belden Mfg. Co. 

Illinois Wire & Cable Co. 
a Rub. & Ins. Wire 


oO. 
Okonite Co., The 
Packard Eleatric Co. 
Roebling’s Sons Co., J. A. 
Safety Ins. Wire & davie 


Co 
Simplex Wire & Cable Co. 
Western Electric Co. 
Steel 
American Steel & Wire Co 
Underground (Cable) 
Roebling Sons Co., J. 
Standard Unde rground _ 
Cable Co. 
Western Electric Co. 
Varnished Cambric 
Okonite Co., The 


Wireless Apparatus 


General Electric Co. 
een Elee. & Mfg. 


X-Ray Apparstus 
Anderson Mfg. Co., A. & 
d. 
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Allis-Chalmers Steam Turbine Units for 
Satisfactory Industrial Service 


PRODUCTS ; 
i i tata Allis-Chalmers Turbo Generator, 2,300 


Electrical Machinery 
Steam Engines volts, 314 amps., 3 phase, 60 cycle, 3,600 
anes r.p.m., in a nationally known industrial 


Hydraulic Turbines 


Pumping Engines plant in Detroit, is but one of many suc- 


Centrifugal Pumps 
ae cessful industrial installations. 
etallurgical Machinery 
Crushing Machinery 
Cement Machinery 


Flour Mill Machinery Allis-Chalmers Steam Turbine and 
aw 1 acnhinery ‘ - “ . 
Ate erence Alternator Units are built in sizes rang- 
eam and Electric Hoists ° 
‘aa ing from 200 kw. up. 


Power Transmission Machinery 


ALLIS-CHALMERS MANUFACTURING COMPANY 


Milwaukee, Wisconsin, U. S. A. 
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ALPHABETICAL INDEX TO ADVERTISEMENTS 


A 


Allis-Chalmers Mfg. Co..... 

Allison & Co., Jas. E 

Aluminum Co. of America 

American Blower Co 

American Circular Loom Co.... 

American Enameled Magnet Wire 
Co. 

American Engineering Co 

American Insulated Wire & Cable 
Co. 

American Insulatg. Mchy. Co... 

American Lava Corp 

American Sheet & Tin Plate Co. 

American Steel & Wire Co 

American Transformer Co...... 

Anaconda Copper Mining Co... . 

Anderson Mfg. Co.. A. & J. M.. 

Antauga Oil & Fertilizer Co.... 

Archbold-Brady 

Archer & Baldwin, Inc......... 

Arnold Co. 

Austin Co. 


Babcock & Wilcox Co 

Baehr, William A 

Bakelite Corp. 

Baker & Co., Inc 

Baldor Electric Co. . 

Bartlett Hayward Co 

Bates Expanded Steel Tryss Co.. 

Baum, Frank G.. 

Belden Mfg. 

Belyea Co., Inc 

Bell Lumber Co 

Biddle, Jas. 

Bigelow Co. 

Blake Signal & Mfg. 

Brenholts, Roy 

Bristol Co., ° 

Buffalo Forge 

Burke Electric 

Busch-Sulzer Bros. 
Co. 

Bussmann Mfg. 

Byllesby ... 


Diesel Eng. 


© 


Cameron Elec. Mfg. Co........ 

Candy & Company, Inc....... 

Carrier Air Conditioning Co. of 
America eos 

Celite Products Co 

Century Electric Co.. 

Cheney, Edw. J 

Chicago Fuse Mfg 

Chicago Pump Co.... eek a aoe 

Colonial Fan & Motor Co 

Combustian Engr. Corp <a 

Condensite Co. of America...... 

Condit Elee’l Mfg. Co. 

Connelly Boiler Co.., 

Consolidated Elec. Lamp Co.... 

Cooper & Co., Hugh L 

Cory & Son, Inc 

Coto-Coil Co 

Cramp & Sons Ship & Eng. ‘Bldg 
Co., Wm 

Crocker-Wheeler 


Cutler-Hammer Mfg. 


D 


Day & Zimmermann, Inc....... 
Delta-Star Electric Co 

Detroit Elec. Furnace Co..... 
Diamond State Fibre Co 

Diehl Mfg 

Directory of Engineers 

SD Ws Go cow 0.45 das esoess 
Junean Electric Mfg. Co.. 


36 
10 
67 
51 
73 
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17 
12 


Electric Bond & Share Co 

Electric Furnace Constr. Co.... 

Electric Power Equip. Corp.... 

Electrie Service Supplies Co. . 

Electrical Development & Mach. 
Co. 

Electrical Engineers eae Co. 

Electrical Testing Lab. “ 

Electrical World 

Electro Dynamic Co 

Electro Service Co 

Elliott Company ... 


Engineers’ Directory . ines Meeh ‘a 


F 


Fargo Engineering Co....... 
Ford, Bacon & Davis 

Fowle, 

Foxboro Co., Inc., 
Freeman, Roger M 
Fuller-Lehigh Co.. 


ee 


G 


G. & W. Elec. Spec. 
Gannett, Seelye & Fleming, Inc.. 


| Garfield Mfg. Co 


General Bakelite Co 
General Electric Co. 
27, 28, 29, 30, 31, 32, 33, ¢ 
General Porcelain Co 
General Radio Co 


| Gregory Electric Co 


Grey Steel Products Co 


H 


Hall & Co., Stephen 
Harza, L. F 

Hayward Co., 

Hemingray Glass Co 
Hemphill & Co.. Inc., 
Hilgartner Marble 
Hi-Voltage Equipment Co 
Hubbard & Co........... 


Illinois Wire & Cable 48 
Imperial Electric Co 7% 
Imperial Porcelain Works..... - 61 
Indiana Rub. & Ins. Wire Co.., 


3rd Cover 


Industrial Engineer 68 
Irving Iron Works Co 

Irvington Varnish & Ins. Co.... 51 
Ives & Davidson ....... 36 


Jeandron, W. J. 


eee eee eee eeeee 


Kansas City Power & Light Co. 
Kerr Turbine Co...... 

Kimble Electric Co 
Kirehberger & Co., 
Klein & Co., Nathan 
Krehbiel Co 
Kuhlman Electrie Co, 


L 


Land, J. L.. 
Lapp Insulator ‘Co., ae 
LeCarbone Co 

Lecourtenay Co 

Lee, Wm. S 

Leeds & Northrup Co 

Leffel & Co., James 

Lincoln Co., E. S..... 

Line Material Co... 

Lippman, H. 

Locke Insulator Corporation 
Lombard Governor Co........ 


McClellan &‘Junkersfeld . 
McGraw-Hill Book Co 
Manistee Iron Works Co..... 
Marble-Card Electric Co 
Maris Bros. 
Massachusetts Mach. Shop, 
Mead, Daniel W 
Metropolitan Device Corp 
Miami Conservancy Dist. 
Miller-Owen Elec. 

Milliken Bros. Mfg. Co 
Mincho & Phillips 
Moloney Electric Co 
Moore & MacDonald 
Morganite Brush Co 

Morse Chain Co 
Mullergren, Arthur L 
Munsell & Co., Eugene 


Ine. 


N 


National Carbon Co 

National Elec. 

National Metal Molding Co.... 
National Power Machy. Co.... 
Naugle Pole & Tie 

Neall, . 

New England Butt Co 

Northern Engineering Works.. 66 
Northern Industrial Chemical Co. 50 
Northern Pole & Lumber Co.... 55 
Nussbaum & Co., V. M 44 


Ohio Brass Co 

Okonite Co., The 
Ophuls & Hill, Ine 
Oshkosh Mfg. Co 


P 


Pacifie Coast Steel Co 

Packard Electric Co 

Paragon Electric Co 

Parsons, Klapp, Brinckerhoff & 
Douglas 

Partridge Lumber Co., 

Payne, Dean, Ltd 

Peerless Electric Co 

Pelton Water Wheel Co 

Pittsburgh Elec. Furnace Corp. . 

Pittsburgh Transformer Co.... 

Portland-Monson Slate Co 

Power Machinery Co 

Power Specialty Co 

Public Service Prod, Co...... 


Railway & Industrial Eng. Co.. 
Randle Machy. Co. ......sieeece 
Redmanol Chem, Prod. Co......+ 


Reed, W. 
Reliance Elec. & ‘Energ. “Co. 
Reynolds Elec. Co 

Ridgeway Dynamo & Eng. Co.. 
Riley Stoker Co., Sanford 
Riter-Conley Co 

Robinson & Co., Dwight P 
Roebling’s Sons Co., John A. 
Roller-Smith Co. 

Rome Brass & Copper Co 

Ross Power Equipment Co. 
Ryle & Co., Wm.... 


S.K.F. Industries aie 
Sachsenmaier Co., George..... 
Safety Ins. Wire ¢ Cable Co.... 
Samson Cordage Works 

Sanderson & Porter 

Sargent & Lundy 

Sayer, E. Y. Eng’g Corp 
Scheidenhelm, F. W 

Scheinert Co., R 

Schweitzer & Conrad, Inc 

Scofield Engr. Co 

Seovill Mfg. Co 

Searchlight Section 

Sewickley Electric Mfg. Co 

Shaw, Henry M 

Shelton Electric Co 

Sherman Mfg. Co., ‘ 

Simplex Wire & Cable Co 

Smith Co., 8S. Morgan........ 
Spooner & Merrill 

Standard Underground Cable Co. 47 
Star Electric Motor Co... 69 
Sterling Eng. Co 67 
Stevens & Wood, Inc be ae 
Steward Mfg. Co., D. M. 

Sturtevant Co.., 

Sundh Blectric Co..,scccceces 
Superheater Co..... 


seeeeee 


? 


Taylor Instrument Co... 64 
Terry Steam Turbine Co 64 
Thebo, Starr & Anderton, Inc.. 37 
Thomas Elevator Co 

Thomas & Sons Co., 

Tiffany Electric Co 

Trumbull Electric Mfg. Co.... 


U 


Universal Crane Co....+e.e+-. 66 


w 


Wagner Elec. Corp.... 
Wallace Co., Inc., 
Ward Leonard Electric Co 
Werby & Co., A 
Western Electric Co 
Westinghouse Elec. . Co., 
14,15, 16,17 
Wheeling Steel Corporation..... 5 
White Engr. Corp., J. G 
Wickes Boiler Co ‘ 
Williams, Gardner S.......... 
Wilmington Fibre Spec. Co 
Wireless Spec. Apparatus Co.... 
Wisconsin Traction Lt., 

Power Co 
Woods Mach. ¢ 
Wood & Weber 
Woodward Governor Co 
Worthington Pump & Machy. 

COPD, coccccccescccesceces 


Zelnicker in St. Louis...eeee0e+ 45 
Zernickow, O. . «e+ «+ oe ee. 69 
Zobell Elec. Motors CO...eeeee 71 
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Code Wire That Is 
“Better Than Code Requires” 


Paranite code labelled wire is a good buy for any user of wire 
for several reasons. 

The rubber in the insulation is consistently over the percentage 
required by a generous margin. In fact, Paranite “code” insula- 
tion comes closer to the “intermediate” grade than any other strictly 
code wire. 

Paranite braids are thoroughly impregnated and the last coat is 
polished, giving the wire a smooth dry finish and a uniform out- 
side diameter. The impregnated braids are clean, smooth and 
flexible, making Paranite easy to use and unusually clean. 

Every detail of materials and manufacture is above the usual 
standards, giving the user maximum economy and service. To get 


these advantages, specify Paranite. 


Indiana Rubber & Insulated Wire Co. 
Jonesboro, Indiana 


New York, The Thomas & Betts Co., 63 Vesey Street 
Chicago Office, 810 Marquette Bldg. 


-~ PARANITE “= 


ELECTRICAL WORLD 


Bates Poles on 
Tennessee Eastern Electric Line 


Bates forty-five foot, six-inch double poles are in 
operation on the Tennessee Eastern Electric 
Company line, from the city limits of Johnson 
City to Watonga, carrying two three-phase 
circuits of 44,000 and 2300 volts of 2500 and 200 
kva. loads respectively. 


Mr. D. R. Shearer, Assistant General Manager, reports 
their performance as being entirely satisfactory. 


Let our engineers figure on your pole requirements for 


January! 
= 
Ljjates|xpanded-}}iteel llruss @. 


Illinois Merchants Bank Bldg. 
Chicago, Ill., U.S. A. 


EXPANDED 








